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OTL AND GAS 


CSSR COOPERATION IN GAS INDUSTRY NOTED 


Moscow EKONOMICHESKOYE SOTRUDNICHESTVO STRAN-CHLENOV SEV in Russian No 12, 
1982 pp 15-17 


[Article by Mikhail Kuchala, CEMA Secretariat: "CSSR Cooperation in the 
Gas Industry"; passages enclosed in slantlines printed in boldface] 


[Text] Summing u the past sixth Five-Year Plan, the XVI Congress of the 
Communist Party of Czechoslovakia stated, that in the CSSR for the years 
1976-1980, national income rose by 20 percent, 90 percent of its growth was 
achieved due to an increase in labor productivity. The target plan was suc- 
cessfully fulfilled in the areas of industry, construction, agriculture, 


social maintenance, etc. 


One of the deciding factors of these successes was, undoubtedly, the compre- 
hensive political and economic cooperation with other countries, members of 
the SEV, above all the CSSR. Mutual commodity circulation of the CSSR with 
socialist countries at the end of the sixth Five-Year Plan compr.sed 65 per- 
cent of its overall foreign trade. "Deliveries of oil, natural gas, a num 
ber of basic raw materials, machines and equipment from the Soviet Union, as 
pointed out in materials of the XVI Congress of the Communist Party of 
Czechoslovakia (CPC), assured the development of our national economy." 


In Fundamental Directions of Economic and Social Development of the CSSR for 
1981-1985, adopted by the congress in accordance with lines of construction 
of a developing socialist society, basic goals in development of the country 
and means of their achievement in the seventh Five-Year Plan were defined. 


Further upsurge in the economy and its more effective growth in the ‘80s de- 
pend on highly active participation by CSSR in international division of 
labor, especially in the limits of socialist cooperation. In "Fundamental 
Directions," tasks were set to intensify the most important branches of the 
economy, among which is gas supply, and where broadening the complex of 
transit pipelines to create conditions for i-~-reasing the import of natural 
gas was stipulated. Also outlined were growth in the volume and increase 

in effectiveness of geological exploration for oil and natural gas in Moravia 
and Slovakia, and improving techniques and equipment for superdeep drilling. 


Use of heating gas in our country was begun more than a century ago in 1845, 
when the first factory began to produce lighting gas in Prague. Growth in 








its consuption occurred relatively slowly. This was explained by the in- 
sufficient number of factories and high price of gas... Thus, in 1925, con- 
sumption of lighting gas comprised about 76 million m’, and in 1945--nearly 
142 million m3, i.e., in 20 years it only doubled. The gas industry sup- 
plied primarily public utilities with the so-called point supply. 

A new stage in the development of the Czechoslovak gas industry began after 
publication of the nationalization decree for lighting gas factories in 1945, 
which in 1946 applied to the entire area of geological exploration and ex- 
traction of natural gas and oil. This permitted to carry out a unified 
State policy for development of the gas industry, planned production and 
Supply of gas, to carry out central capital expenditures of gas factories 
and transport equipment. 


Qualitative changes occurred in the equipment and technology of oil and natu- 
ral gas geological survey work. Percussion drilling yielded its position to 
Otarv- and turbodrilling. From the USSR, we received BU-40 light drilling 

rigs, as well as the newer and more powerful UZTM type and "Uralmash-5D," 
cementation units, and other modern equipment. The network of main gas pipe- 
lines was expanded and plants producing lighting gas were modernized. De- 
posits of natural gas in the area near the city of Malatski expedited further 
development of the gas industry. Natural gas began to be used for produc- 
tion of lighting gas or for enriching heating gas with less calorific power, 
and then for direct supply to consumers. So, in the years 1959-1955, in 

the regions of Western Slovakia and Southern Moravia, a number of industrial 
plants were converted to natural gas. Natural gas was also delivered to 


Prague. 


Use of natural gas was economically more advantageous in comparison to other 
types of heating gases, however, its known reserves were insignificant. 
Therefore, the question was raised on the use of Soviet natural gas. Toward 
this end, the "Bratstvo" gas pipeline was placed into operation in the CSSR 
in 1967. Through it, for the first time, Soviet natural gas began to be 
transported to various regions of the CSSR, and also to Austria. 


In the last Five-Year Plan, the most significant integrated action by member- 
states of the CEMA, implemented in accordance with the "Agree. Plan of Multi- 
lateral Integration of Actions," was the construction of the gas pipeline 
from Orenburg to the western border of the USSR, in which the CSSR partici- 
pated. With the combined forces of the CEMA member-states, a gas pipeline 
2,750 km long, with a diameter of 1,420 mm, operating at 7.5 MPa, was con- 
structed in an extremely short time and, in 1978, was placed in operation. 
For participating in the construction of this pipeline, 2.8 billion m> of 

gas are supplied to the CSSR annually. 


Development of the gasification in Europe gave rise to the necessity of 
transporting the gas from the USSR through the CSSR to the GDR and countries 
of Western Europe. In connection with this, in accordance with an agreement 
between the Governments of the USSR and CSSR, a complex or transit gas pipe- 
lines was constructed. In construction of its first threads, the GDR par- 
ticipated. The complex has veen reliably functioning for 10 years already. 





- . a rel a ae acdee 3 
Its first phase vielded the possibility to transport 28 billion m of gas 
per year, the second--almost 37 billion ara year, and currently the third 


¥ 


is under construction, and construction of the fourth thread is being 
planned. After their oe-eeeapE. the power of the entire gas pipeline com 
plex will be nearly 70 billion m’. The CSSR is becoming the largest trans- 


porter of natural gas in Europe. 


In accordance with agreements, signed in the FRG in 1981 and in France in 
1982, and also with several other countries, beginning in 1984, the USS 
will increase the supply of natural gas to them, which will be transported 
through the CSSR. Recently, an agreement until the year 2008 was signed 
between the CSSR and USSR on supplemental transit of soviet natural gas. 
Its fulfillment will exert a favorable trade influence on the natural gas 
industry, and on the entire national economy of the CSSR. 


As is known, the CSSR has taken part in the work of the CEMA Permanent Com 
mission on Cooperation in the Oil and Gas Industry from its inception (1956). 
This cooperation encompasses a wide sphere of questions on geology, drill- 
ing, extraction, transport, storage, and rational use of gas. It is pri- 
marily aimed at improved application of economic and natural conditions of 
member-states of the Council in order to develop the gas industry of these 


countries more effectively. 


Scientific and technical cooperation occupies an important place in the 
interaction of fraternal countries in the gas industry. The CSSR signed a 
Series of agreements on the following urgent problem, encompassing the whole 
circle of exploratory work--extraction--use of gas. 


/Development of methods and technical means for automatic processing and 
storage of oil-industry and field geophysical data./ A significant amount 
of research and development has been accomplished on this problem on a con- 
temporary global scale, many of which are original. Introduction of these 
works in 1976-1980 had an overall economic effect above 4.5 million convert- 
ed rubles for all participant countries. Realization of the cooperation 
program had an effect on successful development of methods and technology 

of macnine processing and interpretation of oil and gas geophysical data, 
and promoted an increase in effectiveness of geophysical operations. 


/Coordination of exploratory and geological survey operations for oil and 
gas in geological regions in neighboring countries./ Agreements on coordi- 
nation of these operations assume a mutual amount of experience and informa- 
tion on performed and planned exploratory operations in oil- and gas-bearing 
regions, including exchange of documentation on deep wells, and also draw- 
ing up of joint geological maps of the investigated regions. An example of 
this might be the cooperation of the CSSR, PNR, and USSR in the Carpatian 


area. 


/Carry out special production-geophysical and perforating-blasting operations 
in deep and superdeep wells./ To solve this problem in the HNR, a special 
brigade was created, equipped with the most modern equipment. Czechoslovakia 








> f 


and other countries--signatories to the agreement--can use the services o 
this brigade for geological survey work at high-pressure, high-temperature 


gas deposits. 


‘Prevention and elimination of accidents in wells and open oil and gas 
spouts./ The functions of the coordinator and special accident service in 
this problem are accomplished by a Hungarian organization--Rescue Center 

of the State Oil and Gas Industry Trust. Agreements have been developed 

for exchange of well equipment and other items. After signing the agree- 
ment, the CSSR has already made use of these services. Results of coopera- 
tior in the given problem will be taken into account in further improvements 


aa 


of the organization and technical equipping of national accident services. 
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/Development of high-efficiency means for using gas as a fuel and design of 
gas-using equipment./ The scientific research program on this problem pro- 
es for muiti-lateral scientific-technical cooperation, specifying devel- 
opment of equipment for more effective use of gas as a fuel in various 
branches of industry, power production, agricultural production, and public- 
domestic consumption. 


7.7 
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Within the limits of the agreement, thermal diffusion burners for open- 
hearth and glass-making furnaces that reduce gas consumption by 6-8 percent; 
pneumatic proportionalizers, that permit regulation of optimal gas and air 
ratios and with a fuel economy of 10 percent; high-speed and radiant burners, 
and radial tubes, that save 10-15 percent fuel in various processes were de- 


veloped and introduced. 


For participating countries, the economic effect of international division 

of labor in scientific research and introduction of developments, comprised 
nearly 18 million converted rubles a year. The Scientific Research Institute 
for Fuel Use, in Behovica, and other organizations of the CSSR took part in 


realizing these operations. 


In 1982, the CSSR signed still another agreement on scientific-technical 
cooperation--"Improvement of Technology for Development of Oil and Gas De- 
posits and Investigation of More Effective Methods and Technical Means for 
Increasing Oil and Gas Yield of Formations." The goal of the agreement is 
to provide more complete extraction of oil and gas at optimal technical and 
economic indices, and te raise actual production of gas. 


The CSSR participates in construction and other scientific-research works 
within the cooperation limits of CEMA member-states, in particular, in the 
development of new methods and means of constructing gas mains, that provide 
a more rapid rate and quality of construction of linear pipeline sections, 
reduction of labor-consumption and cost of operations by means of improving 
technology, effective organization, and integrated mechanization. 


The greater involvement of the CSSR in the economic and scientific-technical 
cooperation of CEMA member-states permitted our country to achieve signifi- 
cant successes, among which were those in the area of the gas industry. 








Recently, imperialistic circles in the United States have begun tc discrimi- 
nate more severely in relation to the CEMA country-members, resorting to t 
use of “sanctions,” curtailing trade and economic ties. The Reagan adminis- 
tration prohibited export from the United States to the USSR of a whole 
f machines and equipment for the oil and gas industry, and then ex- 
s from other coun- 


he 
Ss 


series of! 
panded this prohibition to the delivery of similar good 
tries, with tte goal of interfering in the construction of the Siberia- 
Western Europe gas pipeline. This action drew protests in the FRG, France, 
and in other countries of Western Europe, whose governments declared the 
intention to carry out these mutually beneficial arrangements. Attempts 

by Washington to hamper construction of the pipeline by means of “sanctions” 
failed, but Washington did not give up efforts to exert pressure by other 
means. These actions were an obvious breach of the Final Act of the Con- 
ference on Security and Cooperation in Europe, where it is stated that 
"energy resources, in particular natural gas and coal..., appear appropriate 
areas for strengthening long-term economic cooperation.” 


In this light, interaction of the CEMA member-states and cooperation of 
European countries in the area of gas productior takes on even greater sig- 
nificance. 


"Transgas": Facts and Figures 

200 billion a? of natural ges flowed through the transit gas pipeline system 
Since the moment if was placed into operation in 1972; if transport of che 
first 50 billion m~° of gas required 5 years, then at the present time, users 
would receive the same amount of gas in under 2 years. 


50 billion m of gas a year will be transported by the “Tranzitni Plynovod" 
("Transgaz") enterprise after completing construction of a system of main 
pipelines in 1984; such a quantity of gas can replace 75 million tons of 
high-quality coal. 


7 billion, 793 million a? of natural gas were supplied to 1,600,000 consumers 
in the CSSR in 1980. 


1990--this number designates the year when all users in the capital city of 
the CSSR, Prague, will be converted to natural gas; replacement of lighting 
gas with non-toxic fuel of higher calorific power has been taking place since 
Soviet gas began delivery via the "Bratstvo" pipeline; procedure will be com 
pleted in all republics toward the end of this century. 


1 hour of operation of the gas transit pipeline system, that transports 
Soviet natural gas through the CSSR to the countries of Central and Western 
Europe, gives 16,200 m~ of the most valuable energy and industrial raw mate- 
rial to the Czechoslovak national economy. 
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UDC 622.276.1/4.403 
EVAITATION OF PETROLEUM WELL UTILIZATION 


Moscow NEFTYANOYE KHOZYAYSTVO in Russian No 2, Feb 83, pp 9-12 


Ss 


|Article by M. M. Umanskiy and M. M, Sattarov (VNIIOENG) | All- -Union Sclents ific 
Research Institute of Control and Economic Organization of the Petroleum 

jas Industry :" National Economic Approach to the Evaluation of the Erfi- 
ciency of Utilization of Petroleum Deposit Resources" 


[Text | It is constantly necessary to solve problems of various complexity 

id in ortance involving various time pericds in the petroleum industry. 
Among ¢ nen, in particular, is the optimization of the industry's deve]opment 
as 2 conplex technical economic problem that spans questions not only of the 
petroleum industry, but also of the national economy as a -hole. 


Moreover, there is a great number of comparatively narrow industrial problems 
that concern finding, exploring, planning and developing petroleum deposits 
and that are closely related to the solution of the more general problems 
indicated above, Among them are problems that may be and must be solved by 
taking into account closing costs for produweing petroleum: determination of 
the concrete values of the maximum allowed expenditures to prepare unit petro- 
leum reserves of the Bt C, categories in various regions of the country; the 


economic substantiation of high priority facilities for prospecting and ex- 
ploring deposits; the economic substantiation of the expediency of changing 
over from the starting to the following stages of geological prospecting 

work on the deposits; the separation of petroleum reserves into balance and 
non-balance reserves; determination of the limit for developing a deposit and 
the operation of a well; the evaluation of petroleum extraction from the stra- 
tum (amount of extracted reserves); selection of a version of developing de- 
posits; determination of the sequence of placing deposits into operations etc. 
Problems of selecting directions for the develonment of petroleum production 
and its optimal disposition in regions and individual deposits in the country 
are solved at various planning stages. The practical importance of each ob- 
tained solution and respective recommendations depend on the length of the 
optimization period and adopted optimality criterion. 


In this case, the results of short-range optimization frequently do not coin- 
cide with the solution of the same problem for long-range optimization condi- 
tions. Thus, to provide the best conditions for the operation of the industry 
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Finiz ation of the development of the petroleum industry assumes <=he use, as 


a2 criterion, of maximum national economic effect. So far, there is no single 
method for calculations using this optimality criterion for all cases, A 
concrete form for its expression in selecting the development of <he petroleun 
production industry and its disposition in regions and individual deposits ‘n 
the country is a minimun of capital imvestnents and gperrerr; costs that sat- 
isfy a given need for petroleum with the estadlished limitations. Past expenc- 
itures, including capital investments in existing construct i n facilities or 
~nose already started ar> not taken into account. 
[f tne reference time (yield time of the deposits or the period of reliable 
forecast of conditions and ayer of their operation) for the considered 
version of the development of industry is completed not later than the last 
year cf planning then, vith @ a dynamic definition of the problem when condi- 

‘or functioning and developing the ryerpang are determined for <he years 


“y= 


2 
ng period, the indicated crit n is expressed by the following 


x (Kez — 3:;) By — min, (1) 


g period in years; nen? ~ --are respectively the pending 


5 pita l investments § exploitation costs in the t-th year according to the 
i-th development version; B, -- discount “coefficient in the t-th year, 


+ 


i 


Pe-~roleum deposits are usually worked for several decades; therefore, the 


reference time considerably exceeds the planning period (is to 20 years). At 
+he initial stage of the reference time, there are high capital investments, 
while at the closing stage -- high operation costs, To eliminate the ron- 
uniform higher (lower) costs of the output produced during the planning 

period related to this, for each version of the plan there are first determined 
weighted annual total expenditures S; per unit of produced petroleun during 


the entire reference time according to formula | 2 
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2 (Ktg — Fey) Bt 
Dd WWF: 


where Q.; -- petroleum production in the t-th year according to the i-th 


variation of the industry's development, 


Then the total costs during the planning period are determined. The opti- 
mality criterion assumes the form [2] 


v9 
Si > QB: > min. (3) 
t= | . 


The optimal industry development variation is used to adopt national economic 
decisions for the next five-year plan period. Its indicators that charac- 
terize the further development stages during the planning period, are con- 
Sidered as a forecast that must be refined on the basis of initial corrected 
data as times for accepting the next in turm decisions that arrive, 


As may be seen from the procedure cited for ming the optimal plan for the 
industry, it takes into account deposits of various productivities, Here, a 
concept unavoidably originates on the maximum allowable costs to the nation- 
al economy for increasing (maintaining) petroleum production (closing costs 
for the petroleum). Thus, closing costs are the product of the optimal in- 
dustrial plan. When there is no optimal plan closing costs are found approx- 
imately by ranking the deposits included in the industrial plan according to 
their decreasing efficiency. Moreover, as stressed by A. S, Astakhov [3 |, 
obtaining closing costs from the optimal plan must be combined with the rank- 
ing method which will eliminate the effect of fairly complicated and unex- 
pected situations on the value of the closing costs, 


Closing costs of petroleum are developed for each five-year plan period. In 
this case (like the cited method for calculating the optimality criteria), 
future costs are taken into account not only for the given five-year plan 
period, but also for the entire reference time of development, during which 
petroleum deposits pass through four stages, differing in productivity, 
duration and value of the unit costs, If some deposits entered the stage of 











considerable reduction in production or the closing stage when the prod 
cost of one ton of petroleum is high, then cther deposits at the sam 
are in their initial stages when the greater part of all capital inv 
is made in drilling wells and other facilities. Under such conditions, when 
a determination is made of the closing costs, taking into account the tine 


factor, (costs and results of the remote future are economically considerably 


less important than equal in value costs spent now) eliminates a 
wrong increase (decrease) in the numerical value of the closing costs for 
the planned five-year plan period, as it appeared to individual investigators 
\4]. Moreover, there is a possibility, as envisaged in Methodological In- 
structions |1/| of tying in calculations for the five-year period of operation 
with plars and forecasts for long-range prospects, 


+ 0 


Within the framework of closing petroleum costs, determined as 80 rubles per 
ton for the 11th Five-Year Plan period, fixes their upper level which, when 
reached, makes further operation of the deposit inexpedient. in determining 
the upper level, world petroleum prices are taken into account as well as the 
condition of the equipment and of the technology of petroleum production and 
the possibilities for the fullest extraction of the reserves, When the 

basic method for developing petroleum deposits during the current five-year 
plan period is the flooding of strata and no capital investments are needed 
for the development of the deposit, the upper level of the closing costs is 


150 rubles per ton. 


We will consider the practical utilization of the closing costs of petroleum 
for the solution of individual industrial problems, 


1. Selection of version for developing the petroleum deposit. As has been 
shown, levels of petroleum production for each individual deposit are set on 
the basis of the optimal distribution for a given production of petroleum in 
the country. If this condition is neglected and one limits oneself with local 
Optimization of individual deposit development, then the results obtained 

may be contradictory to the interests of the industry, and the national 
economy as a whole, High local efficiency of one or another version is in- 
sufficient to establish its optimality. A version may be optimal with an 
efficiency not the highest of the possible ones, but necessary to satisfy the 
petroleum requirements of the national economy. This means that, in the 
given case, optimality cannot be divided into iocal and national economics, 
it is always only national and to provide for it, individual deposits may be 
developed with an efficiency less than is locally possible. Therefore, to 
select the optimal development version for each individual deposit it is 
necessary to consider all possible versions for all deposits in the industry 
as a whole, A simultaneous, systematic optimization, common to all deposits, 


is necessary. 


It does not follow from here that without it the selection of a version for 
developing individual deposits, being put in operation, or a review of a ver- 
Sion of operated deposits already adopted when refining their geological phy- 
Sical features is impossible. It would otherwise be necessary to recalculate 
again and again the optimal plan for the industry as a whole which is not 
practical even when using a high speed computer. 
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Moreover, this is not necessary since the closing costs are general for all 
deposits that comply with the parameter whose use makes it possible to find 
versions of optimal, from the national economic viewpoint, for developing 
individual deposits without reviewing the optimal plan of the industry in 


, 
eacn case. 


Therefore, having determined the closing costs, it is possible to limit one- 
self by local optimization and be assured that the general goals of the in- 
dustry are achieved in this -ase. The best of the possible versions is one 


which produces the maximum national economic effect R, determined as the dif- 
ference between closing costs and pending total capital investments and 
Operational costs for developing a concrete deposit: 


T T 
R= » Q:Z;B; — » (Ke—3:) By. (4) 


Here T -- period of developing a deposit in accordance with the considered 
version in years; Q, -- petroleum production in the t-th year in accordance 


with the considered version in tons; 2. -- norm for closing petroleum costs 
in the t-th year in rubles per ton; Ki 2; -- cadital investments and exploitation 
costs in the t-th year in accordance with the considered version in rubles. 


If closing costs for petroleum production are not used, it would be difficult 
to determine whether it is expedient to develop a deposit at a cost of 70 
rubles per ton, or a development version should be used with half the closing 
petroleum yield, but with costs only 20 rubles per ton. The solution would 
thus be adopted from the efficiency of the local and not the national econon- 


ic position, 


An important feature of the version selection using closing petroleum costs 
is also the possibility of comparing versions, different in costs, as well 
as in the results (volume and dynamics of production and development tine), 
without preliminarily equating them by introducing an auxiliary facility, 
as is done when using reduced costs, Closing deposits used in the final 
Stage, have zero evaluation and have no effect on the national economy. 


When it is impossible to develop an optimal industrial plan by mathematical 
Simulation, closing petroleum costs,making it possible to select individual 
deposit development versions by local optimization, provide the possibility 
of searching for more efficient versions for developing and disposing of 
petroleum production of the industry as a whole, 


Thus, Opinions on the impossibility of orientation on closing costs in 
selecting design solutions when developing petroleum deposits [4 | have no 
basis in fact, 











2. Separation of geological reserves of petroleum and the gas dissolved in it 
into balance and nonbalance reserves and the determination of the extractable 
part of the balance reserves, The object of planning geological prospecting 
work for petroleum is the preparation of reserves of petroleum and gas dis- 
sOlved in it, which it is possible and economically expedient to extract with 
the fullest utilization of the achievements of moderm science and technology. 
At the same time, balance reserves of the deposit are fixed. Therefore, in 
solving the problem on separating the deposit reserves, calculated by the 
volumetric method into balance and nonbalance, it is necessary to det — 
not only the volume of possible reserve extraction (this is a diffe 

len), but also the economic expediency of developing the given facili ity at 
the modern stage of equipment and technology. 


Based on such a statement of the problems, the method for their solution is 
determined. If, at the facility (bed, individual section, differing by col- 
lector properties from the basic part, a petroleum fringe) it is possible to 
drill some number of producing wells (even one) using modern equipment, then 
for capital investments and operational costs per ton of the produced petroleum 
not exceeding the upper level of the closing costs, all petroleum reserves 

and gas dissolved in it in the facility are considered as balance. 


If working the petroleum and gas reserves at the facility is technically in- 
possible or because being within the upper level of closing costs not even 
One producing well can be placed at this facility, such reserves are consid- 
ered nonbalance,. The extractable reserves will be equal to the amount of 
petroleum produced during the period of working the deposit before reaching 
the upper level of the closing costs. An economically substantiated final 
coefficient of petroleum yie’d is determined as a ratio of petroleum accumu- 
lated during this period to its initial balance reserves. 


It should be noted that some scientists deny the expediency (even the possi- 
bility) of using closing costs when selecting a deposit development version 
and in the solution of other industrial problems, Obviously this is related 
to the fact that with increasing scales of petroleum production in the coun- 
try there was no clear-cut feeling until recently that unrenewable petroleum 
resources are limited, as well as to the fairly widely distributed false con- 
cept on the nature of closing costs, the method of their formation and action, 
This, in particular, was reflected in warnings to all mining industries not 
to be carried away by closing costs since they, supposedly, do not conform 

to the “problem of complete satisfaction of the social requirements in useful 
minerals under conditions of limited labor, material-equipment resources and 
volumes of capital investment allotted to industries in the national economic 
plans" (4). Actually, closing costs of petroleum and other useful minerals 
are the products of an optimal plan and are thereby tied closely to the prob- 
lem of satisfying the needs of the national economy and limitations on capital 
investments, material, manpower and natural resources specified in the plan. 
This determines their essence as maximum evaluations of the optimal plan, 





Therefore, an increase in the level of the closing petroleum costs established 
by the optimal plan does not lead to too much thickening of the well network 
and a drop in their yield, the appearance of well interference, raising the 








capital investemnts in the deposit development, and does not violate optimal 
proportions in the development and disposition of the industry. This only 
Signifies the necessity because of the limited production possibilities of 
the best deposits, to develop further less valuable deposits to satisfy the 
national economic needs in petroleun, 


Closing petroleum costs are an efficient means of solving concrete problems 
of optimal planning at various levels of industrial management. Their fastest 
practical utilization, further development and improvement of application 
methods will facilitate the efficient achievement of the goals set for the 
petroleum industry. 
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ECONOMIC EFFECTIVENESS OF NEW PETROLEIM TRANSPORT EQUIPMENT 
Moscow NEFTYANOYE KHOZYAYSTVO in Russian No 2, Feb 83 pp 60-63 


| Article by G. Sh. Kudoyarov: "Economic Benefits of New (il Transport Technology"] 


| Text | Petroleum pipeline mains -- are an important component part of a 
unified transport system of the country that provide a considerable increase 
in transport work, They are in second place after RRs in the increase in the 
volume of all kinds cf loads (without motor vehicle transport), while they 
are ahead of all kinds of transportation in the productivity of labor [1] , 
Every year the national economy of the country saves up to 2.5 billion rubles 
by using petroleum as compared to RRs to transport petroleum. 


This is achieved not only as a result of the effect of the technical-econonic 
features of pipeline transport (laying pipelines aiong the shortest distance, 
relatively low unit resistance to the flow, good seal, independence from cli- 
matic conditions, high level of automation, low labor-intensity etc.), but 
also due to new equipment and technology that improves the economic indicators 
of the pipelines. The special feature of petroleum pipeline economics is the 
considerable (up to 80%) unit costs that do not depend on change in the vol- 
ume of pumping, while this indicator in RR, river and marine transport is W, 
30 and 5% respectively. This means that the best economic indicators for 
petroleum pipelines can be reached at their maximum loading and the <reatest 
effect from introducing new equipment is obtained when its use is specified 
as a component part of a newly planned petroleum pipeline. 


The basic parameters of a petroleum pipeline are its diameter and the number 
of pumping stations, determined by the required volume of pumping and not 
changed after all stages of the pipeline construction are completed. In this 
connection, the effectiveness of the new equipment on petroleum pipeline trans- 
port depends mainly on the results of the renovation of the line and, * 

a smaller degree, -- on the pumping machines and reservoir pools Poy. 


The decisive role is these three components in forming the economic effective- 
ness of the indicators is determined by their specific weight in the economic 
indicators of the petroleum pipelines. Thus, capital investments in the line 
are up to 79% and more of the total cost of building the pipeline: capital 
investments in the main pumping station and its reservoir pool are about 

60% of the total cost of building them and in an intermediate pumping station 
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-- more than 33% of all costs for building it. Moreover, cost amortizations 
for pumping petroleum are about 50%, while electric power costs, depending 
upon the type of pumping machines, reach 35 to 50%. 


The basic directions of technical progress in petroluem pipelines are increas- 
ing their diameters; improving pumping machines, pumping technology; automa- 
ting and telemechanizing; introducing automatic control systems and using new 


materials. 


increasing the petroleum pipeline diameters, improving the pumping technology 
by raising working pressures are possible only in newly built pipelines, 
while other measures can be taken on existing pipelines as well as pipelines 
being built. 


The use of new equipment at the pipeline planning and construction stage 

may be specified for all three of its components (line, pumping machines and 
reservoir pools), Basic in this are increasing the diameters of the pipelines, 
the use of unit-set pumping stations, reservoirs with greater unit capacities 
with pontoons, automation and mechanization, the use of new insulation mate- 


rials for pipes etc. 


An increase in the diameters of the pipelines depends on the required volumes 
of pumping and is the most efficient method for improving its technical- 
economic indicators, Thus, a diameter increase from 530 to 1220 mm, reduces 
unit costs for pumping petroleum by 65%. In 1980, pipelines 720 mm and larger 
in diameter pumped 78% of the volume and 74% of the load turnover of all 
petroleum pipelines. Because of greater pumping volume during the 10th Five- 
Year Plan period, about 50 million rubles of operational costs were saved. 

At the same time, increasing pipeline diameters cannct be a purpose in itself 
and without limit, since it is determined only by large and staole petroleum 
deliveries, and is related to reducing the maneuverability of the petroleum 
pipeline system due to the concentration of these deliveries, i.e., it is 


caused by objective factors, 


The use of new equipment at the planning stage of the pumping machines is 
also determined by the required volume of petroleum pumping. The pipeline 
diameter selected, taking this into account, automatically determines the 
selection of pumping machine parameters. Increases in the diameters of the 
pipelines raise the capacities of pumping machines and, at thc same time, the 
unit costs of their operation are reduced. The use of 720 mm diameter pipe- 
lines and higher productivity pumping machines saved about 20 million rubles 


by reducing electric power consumption, 


A further increase in the efficiency of pumping machines is related to the 
creation of a controlled drive for the pumps, as well as the construction of 
unit-set pumping stations, The latter does not depend on changing the param- 
eters of the pumping machine units, but on using highly prefabricated units 
that would make possible reduced construction time of the pumping stations 
and accelerate putting the pipelines in operation. Even if building unit-set 
pumping stations is tied to capital investments exceeding one-time costs for 
building the pumping station in the traditional form, it is usually economi- 
cally expedient because construction time can be reduced to a half or a thir. 
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ceale of using new equipment at the planning stage of the reservoir pool 
is determined by building larger unit capacity reservoirs. The most widely 
ised are the 20,000 m steel reservoirs. The use of 50,000 m unit capacity 
reservoirs makes it possible to improve noticeably the technical-econonic 
indicators of petroleum pipeline reservoirs. The annual economic effect of_ 
rn — 2 sr © ° > - - 2° 2) 22: -~ 3n AnD 3 
ne , vY RVS reservoir, instead of several with capacities of 20,000 m , 
is up to 20,000 rubles, However, there are few such reservoirs so far and 
their total economic effect is comparatively small. 
The decisive rolein forming indicators of economic effectiveness of new equip- 
ment at the stage of its planning belongs to the line part of the petroleum 
pipelines although the indicated measures do not exhaust the list of new 
ecuipment specified in the construction projects of the pipelines. it in- 
Sludes also measures to automate and telemechanize pipelines; using new 
Jesism-planning solutions; new materials and increasing the amount of pre- 
fabricated structures; introducing progressive technology for building pipe- 
lines and organizing their operation according to moderm control methods etc, 


T list of measures on the new equipment to de introduced in production in 
*ne process of pipeline operation is considerably greater than at the stage 
of their design and construction. Up to 60-80 measures on new equipment ar 
specified annually for Glavtransneft® | Main Administration for Trans porting 
Petroleum enterprises according to plans for introducing advanced technology, 
and automation and mechanization facilities for production processes. How- 
ever, not everyone of them will be used in the entire pipeline network since 
one of them (for exanple, devices for monitoring the thermal insulation of 
the “hot” petroleum pipeline, the introduction of furnaces for preheating 
petroleum at the Kalankas- nevenen ko pipeline, improvement of the method — 
vibration at petroleum preheating furnaces etc.) are applied rarely oy thei 


very nature. Most of the plan for new ecuipment isused practically at all 
ir.is*rations of petroleum pipeline mains, and the expansion of their use 


Would Tacilitate a more noticeable improvement in the technical-economic in- 
dicators of petroleum transport, 


The line part of the petroleum mains, unlike the other components, wears out 


I the pe 
very slowly so that measures for new equivment and technology in its operation 
are limited. They include the use of scrapers and piston dividers for clean- 
ing the inner cavity of the petroleum pipeline, type "Plastobit-2M" insula- 
tion, tne introduction of thyristor cathode protection at the stations, ultra- 
sonic leak detectors, systems for smoothing the pressure wave in pipelines, 

a flaw detector monitoring laboratory, the use of blasting technology for 
cutting pipelines etc, 

During the 10th Five-Year Plan period, 97,000 kilometers of petroleum pipe- 
lines were cleaned by means of scrapers (SMR-1220, MN-1200x1000 etc). The 
economic effect due to a reduction in electrical power costs because of a 
reduced pumping station pressure after the pipeline cavity was cleaned, was 
3.5 million rubles, The main factor in the effectiveness in using a new 

type of bituminous plastic "Plastobit-2M" insulation was the longer life =a 
the insulation cover of the pipeline. The results of experinental investi- 
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ations and laboratory tests indicated that this type of insulation can last 
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without replacement not less than 35 years. In 1976-1980 it was used for 
insulating 245 kilometers of 273 to 720 mm diameter pipelines which saved 
2.6 million rubles. 


Considerable economic effects were obtained from measures for introducing 
new equipment for capital repairs of the line part of the pipelines. The 
introduction in 1976 to 1980 of 141 units of various machines, devices and 
installations, necessary for the mechanization of practically all kinds of 
work in capital repairs of various diameter pipelines, saved over 2 million 


rubles, 


The list of measures on new equipment at pumping stations is longer than that 
for the line part since in it are concentrated basic types of equipment, 
production facilities and dtructures of the petroleum mains. Usually, 7% 
and more of the measures for the plan of introducing advanced technology 

and mechanization of Glavtransneft*® and 90% for the plan of automating pro- 
duction processes are applied at these facilities, 


One of these measures -- replacing cast iron pumps by steel pulps -- made it 
possible to raise working pressure and increase pipeline productivity. The 
economic effect of introducing about 140 pumps with steel bodies in the 10th 
Five-Year Plan period was about 4 million rubles. A considerable economic 
effect (about 1.5 million rubles) during this period was obtained by intro- 
ducing improved designs of end seals (1900 pairs) for mainline pumps. 


Basic measures for introducing new equipment in the process of operation of 
reservoirs were: equipping them with pontoons made of synthetic materials; 
using respiratory fixtures ~f new design; using hydraulic scouring systems 
for paraffin deposits; installations for cleaning reservoirs. The use of 
new respiratory fixtures saved over 1 million rubles during the 10th Five- 
Year Plan period, while the introduction of paraffin depos‘* cleaning systems 
saved about 260,000 rubles. 


A considerable amount of work on introducing new equipment was the automation 
and telemechanization of production processes at all three components of the 
pipelines as well as the introduction of ASU [ Automatic Control System], 
Among these measures implemented in the 10th Five-Year Plan period were: 
telemechanization of the line part of the pipelines by introducing 40 TM-200 
systems which saved about 2 million rubles; the introduction of 19 "Pusk-71" 
systems which saved 640,000 rubles; the use of 31 automatic data-measuring 
systems to record and monitor electrical power which saved 730,000 rubles; 
automation of 25 reservoir pools which saved 770,000 etc. 


ASU introduction was used to assimilate 5 automatic control systems and 
automatic technological process control systems. To evaluate the economic 
effectiveness of their introduction, a method was used based on taking into 
account the effect of the ircrease in the industrial output when the ASU was 
introduced, The specific feature of the transport is the expediency of in- 
creasing its volume of operation only when there is an increase in the vol- 
ume of production, However, assimilation of increasing volumes of petroleum 
pumping is always taken into account when selecting the parameters of a 
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future pipeline, and is a consequence of reserves planned for it (calculation 
of pipeline productivity in the cold period of the year, operation 350 days 
per year etc.), and not the result of ASU introduction since working pres- 
sures are determined by the strength indicators of the pipe and not by the 
se of a given system. In this connection, the ASU effectiveness indicators 
are somewhat overestimated. However, as a whole, the economic effectiveness 
of introducing new equipment for petroleum mains in 1976-1980 nad fairly high 
iidicators (see Table). 
rends in Introduction of New Equipment 
Indicators Advanced Mechanization Automation 
Technology 
Economic effect, 
million ruoles 36.7 2.1 21.6 
capital investments 
million rubles 90.0 1.1 0.9 
Unit economic 
effect per ruble 
of capital in- 
vestments 
ruble/ruble 0.4 1.9 0.5 


Data shown in the Table reflect the economic effectiveness of basic measures 
on introducing new equipment according to the Glavtransneft" plan and does 
not include numerous measures specified by plans of petrmleum main adminis- 
trations that also have considerable economic effects. The total economic 
effect of building new petroleum mains of large diameters using high pro- 
ductivity pumps and implementing measures on introducing new equipment in 
pipelines in operation in the 10th Five-Year Plan period was about 130 million 


rubles ° 


The growth in the pipeline network is determined by the development of the 
petroleum producing and petroleum reprocessing industries. Since the main 
provlen of the petroleum industry in the 1ith Five-Year Plan period is ful- 
filling the planned tasks on petroleum production as a result of its increased 
production in Western Siberia and northern regions of the European part of the 
country, the problems of developing mains for petroleum transport in the 
very near future are in assimilating the technology of pipeline transport of 
petroleum from these regions as well as its transport from Western Siberia to 


new points of its reprocessing (Baku, Chimkent, Chardzhou). 


Technical progress in petroleum mains will affect all their components, for 
new mains it will consist of using larger diameter pipes made of ae 
strengthened steels; improving industrial methods for building pumping st 
tions by using unit, unit-modular and open-air stations; building higher mit 
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pipelines it is plann to introduce new equipment and orga oep 
process of their expansion, modernization and reequipment. Basically, the 
measures will involve the same kinds of new equipment as those introduced in 
the 10th Five-Year Plan period and some new measures will be added (expansi 
of the use of the “Plastobit-2M" insulation covers; improvement of the elec- 
trochemical protection for pipelines; modernization of the shut-off fixtures 
= pump equipment; the use of gas- en a equip ment, pontoons and res- 
piratory fixtures of improy.ui design on the reservoi rs; introduction of auto- 
tic and telemechanic means to into technological pumping processes etce)e 


_—~ 


The economic effect of their introduction at existing pipelines will be about 


67 million rubles in 1981-1985, according to a preliminary estimate, i.e., 
the level of the 10th Five-Year Plan as be exceeded. This will facili- 
tate an improvement in the technical-economic indicators of petroleum transport. 
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NON-NUCLEAR POWER 


TECHNICAL DIAGNOSIS PROPOSED FOR INCREASED POWER PRODUCTION EFFICIENCY 


Kiev ENERGETIKA I ELEKTRIFIKATSIYA in Russian No 1, Jan-Mar 83 pp 1-5 


[Article by V. F. Sklyarov, minister of power and electrification of the 
Ukrairian SSR] 


[Text] In fulfilling the decisions of the 26th CPSU Congress to increase 

the republic's energy potential, the output of the Ukrainian power stations 
was brought to 45.2 million kW by the end of 1982. New power stations were 
s-arted up: Kiev TETs-6, Zuyevka GRES-2, and the South Ukraine AES. Elec- 
tricity production at the power plants of the Ukrainian SSR ministry of power 
and electrification increased 1.6-fold as compared to 1970. However, the out- 
lays for overhaul alone during this time rose 2.2-fold. Ome of the signifi- 
cant reasons for this trend is the lack of an industry system for technical 
diagnosis. Evaluation of the current state of equipment for this reason is 
done without the use of new technical resources, the volumes of repair oper- 
ations are defined by the old method, intuitively, and the operating relia- 
bility of the main equipment rises at slow rates. 


The time has come to review the existing practice, mainly in the repair indus- 
try. Optimal volumes of repair operations should be done with maximum effi- 
ciency, using the necessary scientific-technical developments for this purpose. 


An important factor in guaranteeing power production efficiency should be the 
creation of an industry system of forecasting technical diagnosis which is 


based on a comprehensive approach. 


This requires solution to a number of interrelated questions: determination 

of the equipment and its parts for primary diagnosis, selection of the indi- 
cators, methods and resources for this, distribution of functions between the 
local and central diagnosis resources, development of scientifically substanti- 
ated methods for planning repair based on the forecast.ng diagnosis, and 
optimization of the maintenance of the sector. 


Even these tasks are sufficiently complex because of the diversity of the 
power equipment, the lack of reliable methods of diagnosis and forecasting, 
sufficiently accessible computers and service equipment, necessary sensors 
for measuring the actual condition of the equipment, etc. 
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This article attempts to present the main technical principles for setting up 
industry aucomated system of forecasting diagnosis (IASFD) which has the 
functions of determining the actual condition of the equipment and timely 
detection of units with defects. 


The organizational principles of the IASFD are based on the use of a systems 
approach to solving the developing problems, in particular, application of 
principles of decomposition, unitizing, unification and equivalence. 


The technique of selecting IASFD can contain the following stages: 


--Classification of industry quuipment (electrical, electromechanical, heat 
engineering, electronic), which in turn is represented by a set of blocks; 





--Determination of the parameters which shoul and could be predicted from the 
measurable which characterize the actual condition, whose deviation is re- 
corded by the extant measurement devices; 


--Compilation of diagnostic models for individual designs of power equipment 
and determination of additional criteria of diagnosis; 


--Isolation of parameters which are important for the system as a whole and 
determination of the possibility of measuring them; 


--Conducting of procedures of information compression for different hierar- 
chical levels (foreman, shop head, chief engineer, etc); 


--Selection or construction of a forecasting model for sections, power units 
and the system as a whole; 


--Distribution of a limited number of computers according to the diagnostic 
tasks; 


--Selection of the composition of the computers and their program support; 


--Correction of the plans and volumes of repair using information of the fore- 
casting diagnosis with the help of computers. 


We will examine rea'ization of these stages in more detail. Each of them 
can be solved by cumbining both formal and heuristic procedures with the in- 
volvement of different methods of mathematical modeling. 


Use of IASFD is effective because of more accurate and rapid analysis of the 
optimal volume of repair and decrease as a result in the volume and cost of 
subsequent repairs, improvement in equipment reliability, decrease in the 
percentage of units verified without substantiation, the use of diagnostic 
resourses to evaluate the current condition of the equipment. 
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The IASFD is a complicated system, therefore it is expedient to set it up on 
a hierarchical plan with local subsystems of the lower level for power equip- 
ment and a central diagnosis system for the entire power system and the indus- 
try which has a central data bank for equipment damage. The second main 
principle of LASFD organization is maximum unification for all leveis in order 
to reduce the requirements for the computer equipment. 


We will examine an illustration of the general technique. Forced shutdowns of 
the blocks in the industry are distributed as follows. 


In 1980-1982 roughly 63 percent of all the forced shutdowns occurred because 
of the steam generators versus roughly 3 percent because of the generators and 
10 percent because of turbine vulnerability to damage. 

'n turn, an average of 93 percent of all the forced shutdowns of the blocks 
because of the boilers occurred because of damage to the heating surfaces. 
A total of 53-54 percent of them were caused by damages to the steam-super- 
heaters and roughly 30 percent because of damage to the screens. The water 
economizers were responsible for about 15.5 percent. 


Every second damage to the steam superheaters was associated directly or in- 
directly with temperature overshooting (exceeding of the permissible temperature 
level of the medium and the metal). 


fhe conclusion follows from here that the least reliable equipment in the in- 
dustry is the hot water heaters, and among them, the heating surfaces, and 
further, in turn, steam superheaters. It is expedient to select either the 
temperature, or the time resistance of the metal for the heating surfaces as 
the integrai diagnosis and forecasting criterion. 


Organization of a local diagnostic system as applied to the selected specific 
object assumes fulfillment of the following stages: 


-Compilation of a mathematical description of the object; 
--Obtaining of a diagnostic model on its basis; 


--Analysis of the diagnostic model and selection of the set of controllable 
indicators; 


--Appraisal of the reliability of the selected indicators; 


--Selection of resources (method, apparatus, organizational) for prepair:z 
the diagnostic process; 


--Development of resources for conducting the diagnostic process, including 
selection of the monitoring points, resources of communication and processing. 
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Each of these stages can consist of a number of operations whose implementa- 
tion uses different mathematical methods and technical resources. 


We will illustrate the use of this general technique for diagnosing heating 
surfaces of hot water heaters. 


We will note first of all that the diagnostic model differs from the standard 
mathematical which is employed, for example, in solving regulation tasks. 
Thus, for purposes of regulation, an equation of thermal balances is used for 
the inner and outer pipe walls, flue gases and the working medium which links 
fuel consumption, temperature of the gases in the medium, heat capacitance of 
the metal, area of heating surface, etc. This equation is differential, and 
can be solved by a standard method. It does not carry information about the 
actual condition of the heating surface, or its future behavior. 


The model which characterizes the condition of the steam superheater as,a 
diagnostic object is the relationship which links the time resistance op 
with temperature T, pressure P, pipe design S, and metal grade y, i. e., 


co “3 = £(T, P, Ssy ). (1) 


Failure of the steam superheater occurs when the main stress reaches a 
certain maximum value gadd | i.e., when the following condition is fulfilled 


U, =o, - oadd> 0. (2) 


Relation of type (1) can either be established experimentally or by calcula- 
tion. 


Experimental production of relationship (1) assumes that the method of plan- 
ning the experiment is used and consists of employing equations of the follow- 
ing type: 


y = ao + aX) + aoX, + wee + ax. ay 


y = ay + aX) F esse F a, 2*1%2 > axa *n-1? 
where y--depement variable or our case Op )3 x,—-independent variables, i=l,n. 


One can use calculation to determine otp when there are known current para- 
meters of the technological process, for which radial %;, and tangentialo 4 
stresses are computed in the pipe wall using the stress function which satifies 
the heterogeneous biharmonic equation. The task in this statement is fairly 


complicated for pratical realization. 


Difficulties of establishing relationship (1) experimentally, and considerable 
computational outlays needed to obtainotg by calculation mean that full-scale 
methods of obtaining g*pare primarily used. They require shutdowns of equip- 
ment, cutting out of samples and conducting of the corresponding failure tests. 


This is expensive and slow. 
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It is expedient to use indirect rapid analyses of o's by using simpler 
relationships. 


It is common knowledge that the time dependenge of metal strength on the 
duration of its stay in the stressed state t with assigned temperature T 
looks like: 

woos (4) 


v = t, exp . KT 
© 


where ty, b,, C,--quantities which determine the strength of properties of the 
material; K)--Boltzmann constant. 


The failure condition (1) using (4) can be presented in the form: 


=>, (5) 


where Tt » Operating time of the steam superheater. 


With regard for temperature and pressure fluctuations on individuai i-th 
sections i=I, n (5) can be written in the form 


> =>, (6) 


int 
where *‘,;--loading time in the i-th cycle, while tl. is computed using 
expression (4). 


It is easier to solve the problem if we consider o* to be constant (one can 
do so in the first approximation), and to consider only the temperature over- 
shootings. Then expressions (4-6) are also simplified and require recording 
of only the temperature mode. There are fairly effective means of recording 


the temperature. 


Thus, as is apparent from what has been said, an approximate diagnostic model 
is selected and temperature can serve as the definitive parameter in it. It 
is natural that its consideration does not yield complete 100 percent relia- 
bility in determining the moment of metal failure, but can serve as one of the 
estimates, the more so since operating data indicate the dominant influence 

of the temperature factor on the reliability of steam superheaters. 


The main advantage of this approach is that temperature recording has already 
been well worked out at the extant power plants. 


In order to improve reliability, one should use additional resources, for 
example, the method of acoustic emission, use of heat finders, etc. 
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The use of a similar approach has been described in [1], where it was applied 
to creating a system of temperature monitoring. It is realized at the extant 
hot water heaters as follows: 


--Information is recorded and accumulated regarding the temperature modes 
of different sections of the steam superheaters; 


--The service life :”. which remains until the next period of monitoring with 
regard for replacement of individual sections of the steam superheater during 
the previous repairs is computed for these temperatures and the assigned 
design of the hot water heater; 


-—-The total service life of the heater until overhaul is computed. 


If the calculations show that the calculated service lives are lower, and the 
losses are higher than the permissible, then the hot water heater should be 


sent for overhaul. 


Thus, the local system of diagnosis is organized on the basis of the ext nt 
apparatus and technical resources in the automated system of technological 
production control and for its realization requires a simple technical support. 


The temperature forecasting diagnosis is realized in the following stages: 


--Determination of optimal volumes of temperature monitoring and monitoring 
points which use analysis of the technological process, grouping of parameters 
and selection of the representative monitoring points; 


—-Determination of the site of installing the sensors and possibility of im- 
proving reliability of the removed information; 


--Selection of the period of sensor samplings; 


--Compilation of technical requirements for selecting apparatus in program 
resources to record temperature overshooting and to make calculations accordig 


to the selected technique; 


--Compilation of method instructions for the plant personnel to use the ob- 
tained infurmation to improve the operating process. 


This approach is fundamentally applicable for practically any object of power 
industry if in each specific case a selection is made of one or several 
methods for determining the actual condition of the equipment. 


The methods of monitoring equipment which can be used in the local MC [ message 
center] have already been fairly well worked out. One can note the following 
among them: thermal (using temperature), vibration-acoustic, acoustic emission, 
optical, logical, ultrasonic, metallographic, heat-finding, etc. 
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The reliability of these methods is low in a number of cases. It is therefore 
expedient to use them in combinatior, as well as more advanced methods of 
processing the obtained information. 


The industry system of forecasting diagnosis in the general form can be con- 
structed according to a hierarchical principle, and looks as follows (figure 
1). The subsystems of technical diagnosis of the PED | planning-economics 
department] can be presented as a set of local systems, and theyin turn should 
apparently be constructed with regard for technology, for example, for power 
plants (figure 2). 


The interaction of subsvstems can be set up as follows. After using local STD 
(technical diagnosis system] to define the objects and designs which are most 
vulnerable to damage, a forecast is made for the periods of their replacement 
which is transformed into a system of preliminary claims and planned voiumes 


of repair operations. 


The sudsystems of PED using computers analyze the incoming materials anc 
issue information to the Computer Center of the Ukrainian SSR Ministry of 

Power and Electrification, where theindustry system of TD [technical diag- 
nosis]works out preliminary variants of plans and claims through the corres- 
ponding structural subdivisions. Then using feedback with the local SiD and 
TD subsystems, corrections are made, and the claims and plans are sent in the 
final form to the USSR Min _stry of Power and Electrification, from which orders 
are received for spare parts, materials, etc. with optimal distribution. 


The entire process should be automated based on computers. 


Since the processes of power structure failure have a stochastic nature, then 
to solve the tasks of optimal planning of the volumes and periods of repair, 
composition of spare parts and material-technical support, the theory of mass 
maintenance, stochastic programmingand a number of other modern methods for 
solving tasks of regional organization of control and maintenance of compli- 
cated systems can be used. 


Conclusions 


1. The current practice of operational-repair maintenance of equipment needs 
serious improvement using technical resources of forecasting diagnosis. 


2. Optimization of the volumes of repair operations, and considerable improve- 
ment in reliability in the main equipment requires the use of modern mathe- 
matical methods of modeling the processes, their processing and new instrument 
support (heat finders, acoustic emission, coercive force meters, etc.). 


3. The ext nt reserve for mathematical modeling, resources of technical diag- 
nosis, and the accumulated experience of diagnosing individual designs makes 
it possible to view the question of creating a system of technical diagnosis 
as urgentand necessary. 
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Key for figure 2: 


1. 
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PIPELINE CONSTRUCTION 


PIPELINE CONSTRUCTION PROGRESS REPORTED 
Moscow STROITEL'STVO TRUBOPROVODOV in Russian No l, Jan 83 p 4 


[Text] 


Status of Urengoy-Pomary-Uzhgorod Gas Pipeline Construction . 
as of 1 January 1983 


Total length of route 4,451 km 
Pipe procured 3,900 km 
Pipe delivered 2,500 km 
Welding: 

Revolving 3,200 km 

Overhead 2,200 km 
Trenches dug 2,000 km 
Insulation 1,800 km 


Status of Construction of Export Gas Pipeline (Insulation and Laying), 
by Main Administration, as of 1 January 1983 











Main Administration Section Completed, 
or Association length, km km 
Glavsibtruboprovodstroy 728 77 
Glavvostoktruliopovodstroy 1,343 586 
Glavtruboprovodstroy 1,285 761 
Glavyuzhtrubopovodstroy 339 135 
Glavukrneftegazstroy 395 138 
“Soyuzintergazstroy” 359 103 
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Status of Construction of Export Gas Pipeline (Insulation and Laying), 
by Oblast and Autonomous Republic, as of 1 January 1983 











Section Completed, 

Oblast or ASSR length, km nan 
Tyumen 1,043 i187 
Sverdlov 345 55 
Perm 434 186 
Udmurt ASSR 206 58 
Tatar ASSR 214 90 
Chuvash ASSR 129 119 
Gorkiy 216 216 
Mordvinian ASSR 82 55 
Ryazan 71 55 
Tambov 137 127 
Lipetsk 143 143 
Orel 112 48 
Kursk 228 120 
Sumi 119 33 
Poltava 170 20 
Cherkassy 48 8 
Kiev 115 90 
Vinnitsa 210 43 
Khmelnitskiy 70 23 
Ternopol 58 - 
Ivano-Frankovsk 166 90 
Lvov 41 10 
Transcarpathian 94 34 


COPYRIGHT: Izdatel'stvo "Nedra" "Stroitel'stvo truboprovodov", 1983 
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PIPELINE CONSTRUCTION 


UDC 621.643.001.12 
BASIC PLANNING DECISIONS OF URENGOY-UZHGOROD GAS PIPELINE DESCRIBED 
Moscow STROITEL'STVO TRUBOPROVODOV in Russian No l, Jan 83 pp 5-7 


[Article by N. M. Mitsenmakher, YUzhNIIgiprogaz, Donetsk: “Basic Design 
Decisions for the Urengoy-Uzhgorod Gas Main"] 


{Excerpt} The Urengoy-Pomary-Uzhgorod export gas pipeline is being erected 
Simultaneously with gas mains that are to satisfy the energy and production 
needs of the country's national economy in the llth and 12th five-year plans. 
This has significantly predetermined the engineering concepts applied to the 
export gas pipeline--one of the facilities of the countrywide unified gas 
supply system. The raw material base of the gas pipeline consists of the 
central part and northern wing of the Urengoy gas condensate deposit. To re- 
duce the length «f gas field collecting mains and the dispersal of gas flows, 
the central zone of the field was adopted as the starting point of the gas 


main. 


The end point of the gas pipeline in Soviet territory is in the vicinity of 
the city Uzhgorod, where the "Soyuz" gas pipeline, which transports gas to 
a number of socialist countries in CEMA, crosses the USSR state border. 


The Gas Pipeline Route and Compressor Stetion Sites 


Determination of the general orientation of the Urengoy-Pomary-Uzhgorod 

gas pipeline was preceded by a program aimed at studying the topogeodesic, 
geological engineering and geocryological conditions of the route, and at 
analyzing the technical-economic indicators of the variants under considera- 
tion. Besides large-scale topographic plotting boards and maps, aerial 
photographs were used in the work; the main variants were analyzed in the 
field by specially formed commissions consisting of representatives from the 
Ministry of Gas Industry, the Ministry of Construction of Petroleum and Gas 
Industry Enterprises, scientific research and planning institutes and opera- 
ting organizations; representatives of specialized organizations belonging to 
the Ministry of Geology, the RSFSR Ministry of the River Fleet and local 
economic organs were brought in to examine a number of the complex sections 
such as crossings over large water obstacles, marshy areas and permafrost 


zones. 


The difficulty in selecting the general orientation of the Urengoy-Pomary- 
Uzhgored gas pipeline route lay in the fact that the route of the gas pipeline, 
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the first in a new industrial corridor, had to be sought with a consideration 
for the significant difficulties associated with future expansion in a number 
of the sections, and especially in the initial section as far as the Ob’ 
River. 


The conditions in which the last Urengoy-Petrovsk-Novopskov gas pipeline under 
construction on this route are Significantly worse than for the first strands. 
In the opinion of the experts the crossing that was erected over the Ob' 
cannot support any further construction. As with this crossing, a new one 
must insure 4 possibility for locating a sufficient number of siphons for a 
multistrand gas pipeline system. Such a section line has been explored and 
selected several dozen kilometers upriver from the existing crossing. A 
number of “key” points have been established along the route--crossings over 
the largest rivers (Nadym, Ob’, Kama, Volga, Dniepr) and the Ural and 
Carpathian mountain ranges. These key points determined the general orienta- 
tion of the gas pipeline. In the intervals between the key points the orien- 
tation of the route was refined by computer using the “Oriyent” program 
package developed by the YUzhNIIgiprogaz [not further identified] and the 
MINKh i GP [Moscow Institute of Petrochemical and Gas Industry imeni 
Academician I. M. Gubkin]. 


Field explorations conducted later on confirmed the high precision and depenc- 
ability of the preliminary work on the route's orientation. Thus the figures 
for the total absolute length of the route determined from field measurements 
differed from the length initially determined from cartographic materials by 


0.3 percent. 


There are complex sections of significant length along the entire distance of 
the route (4,451 km): permafrost--more than 118 km, marshes--200.8 kn, 
flooded territories--758.4 km, rock--795 km. 


The route crosses more than 20 large rivers and more 840 medium and small 
rivers and streams. 


Optimization of the basic technological parameters of gas transport was the 
most important phase of the planning. The diameter of the gas pipeline and 
the maximum working pressure are determined by the characteristics of the 
piping, fittings and production equipment presently under production. The 
productive capacity of the gas pipeline, the power of the gas pumping units, 
the locations of the compressor stations along the route, the degree of gas 
compression and the temperature conditions of its transportation were found 
by computer optimization of the calculations using the “"RAKS” program package 
developed by the Gas Institute of the Ukrainian SSR Academy of Sciences jointly 


with the YUZhNIIgiprogaz. 


The calculations impose unique requirements because the parameters of six 
strands of gas pipeline possessing different technological characteristics and 
serviced by variously equipped gas pumping units had to be optimized 
simultaneously. But this approach was precisely what made it possible to 
arrive at the most accurate results and economical decisions, which is 
especially important in ccnnection with the sizeable capital investments into 








construction of the gas pipelines, where each percentage point of economy 
means tens of miilions of rubles. 


As a result of the calculations the spacing of the compressor stations was 
made variable, increasing along the route from 100 to 125-130 km owing to 
consumpticn of a significant proportion of the transported gas for internal 
needs, and namely to drive the gas turbine units, the total power of which is 
2.0 million kw (this is considering only the working units). 


The particular sites were selected on the basis of the topographical and 
engineering-geological conditions, while the choice of sites in the initial 
section was also governed by the geocryological conditions, by the engineering 
support problems encountered, by the proximity of transportation facilities 
to the sites and by the housing needs of the operational personnel. 


The Flow Chart of the Gas Pipeline 


The linear part is planned as a single strand of pipes 1,420 mm in diameter. 
A main and a back-up strand 1,220 mm in diameter are foreseen at complex 
crossings over water obstacles. Main strands crossing rivers of moderate 
width are made from piping with a diameter of 1,420 mm. 


The back-up strands located at crossings over water obstacles are joined to- 
gether by connectors making it possible to use them jointly with other gas 
pipelines of the system. 


Loops that equalize the carrying capacity of the gas pipeline along its en- 
tire length are foreseen in local sections where the spacing of the compressor 
stations is somewhat greater than standard. 


Connectors with a diameter of 1,020 mm are installed in the vicinities of 
compressor stations located at crossings over large water obstacles and beside 
line valves to permit connection to other gas pipelines of the system with the 
purpose of providing for mutual back-up. 


Five gas pumping units with a power of up to 10 Mw generating a pressure of 
7.5 MPa in the main are to be installed at the main compressor station in the 


vicinity of the Urengoy deposit. 


The temperature conditions of gas transportation are variable, and they change 
along the entire length of the gas pipeline depending on season and with 4 
consideration for heat transfer to the ground and the Joule-Thomson effect 

in each section between neighboring compressor stations. Unusual temperature 
conditions have been established in the initial section of the route, which 
passes primarily over permafrost, to include ground that loses its carrying 
capacity when thawed. Year-round gas transportation at a negative temperature 
is foreseen for this section. Negative temperatures are achieved in winter 

by means of AVO {air cooling equipment] and in summer by connecting a 

special propane-cycle gas cooling station, located at the same site with the 
Urengoy compressor station. 
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The gas pipeline is also outfitted with measuring units at the boundaries of 
the pipeline service territories of different gas transport production 
associations and at the USSR state border, fixtures permitting the use cf pipe 
cleaning devices, a branch pipe for the population center of Beregovo on 

the boundary between the USSR and Hungary, gas pipelines connecting to storage 
tanks insuring stability of gas delivery, and connectors to other operating 
gas transport systems of the unified gas supply system. 


Gas Pipeline Structure 


The linear part of the gas pipeline is made of steel straight-seamed arc 
welded pipes with the following basic metal mechanical characteristics: 
maximum strength TBp3600 MPa, yield point o+3470 MPa, impact toughness using 
Charpy samples a,30.8 Mj/m at 253°K. 


The adopted pipe dimensions are 1,420x18.7 mm for category I and II sections, 
and 1,420*15.7 mm for category III sections. Reinforced sections in the 
vicinity of line valves and compressor station connecting units are made out 
of 1,420*23.2 mm pipe. The structural units are manufactured at the plant. 
The gas pipeline is being insulated with sticky polymer tape; the number of 
layers of insulation and of the protective wrapping was established depending 
on the pipe laying conditions. 


Some of the pipe is being delivered with polyethylene insulation applied at 
the plant. When such piping is used on the route, only the joints are insu- 
lated with tape or with heat-shrinking rings. 


Considering the high buoyancy of 1,420 mm pipes and the sizeable longitudinal 
forces experienced by an operatins gas pipeline, dependable ballasting with 
reinforced concret.e weights and with screw and pile anchors has special 
Significance. 


Te experience of building gas pipelines in West Siberia has now made it 
possible to strictly differentiate the conditions under which different types 
of ballasting are used and to determine the requirements on the work proce- 
dures, the technical conditions that must be observed when laying the gas 
pipeline and filling the trench and the sequence of the operations. 


The siphon crossings over water obstacles foreseen by t!. plan make it possible 
to reduce the number of strands and the pipe cleaning cevice introduction 
and removal points, and to make sensible use of the pipeline cleaning system. 


Compressor Stations 


The compressor stations were planned on the basis of unified concepts approved 
by the USSR Gosstroy. The entire compressor station complex, including the 
master plan and the technological, construction and other portions of the 


plan, has been unified. 





The master plan foresees precise differentiation of the production zone from 
the zone of the production service cmplex. The production service complex 
zone, which contains service operational and repair blocks, transportation and 
storage facilities, a boiler plant and external power supply facilities, is 
intended to provide services to a system of gas pipelines consisting of six 
strands, with minimum expansion of individual facilities. 


The production zone includes three 25 Mw gas pumping units, each of which is 
located in a self-contained shelter, gas cleaning and cooling units located 
On open-air platforms, block operator control rooms, a back-up gas turbine 
power plant, a unit for preparing and reducing the pressure of transported 
and fuel gas, and internal utility gas lines. 


The built-up area of the compressor station territory is 42 percent, which is 
in keeping with the best indicators of master plans for industrial enter- 
prises, and which insures a decrease in the length of utility lines and the 
volume of construction and installation jobs. 


Production and Auxiliary Facilities 


The following basic facilities have been foreseen in the plan to permit or- 
ganization and location of operating services and to insure dependable opera- 
tion of the gas transport system for a long period of time: Structures 
providing electrochemical protection to underground pipelines against soil 
corrosion; a multichannel radio relay communication line along the entire 
length of the gas pipeline, together with remote control channels; a four- 
channel radio relay communication line intended for the first period of oper- 
ation; an automated system for controlling the production process of gas 
~ _...-. transport, to include the appropriate computer technology; a line remote 
control system and a central control station; central and branch repair bases 
for production equipment and transportation resources; motor roads and 
thoroughfares parallel to the route, and approach roads leading to the 
compressor stations; bases for equipment reception and storage, railroad 
spurs and moorings to be used by contracting construction organizations and 
client organizations; hothouses and subsidiary farms, including those using 
recycled heat from compressor stations. 





Moreover a complex of residential, cultural and personal service facilities is 
foreseen at the locations of compressor stations and other operational 
services. In the northern region, where there are no population centers near 
compressor stations, self-contained settlements with a capacity of 400 
residents are being erected. In inhabited regions, housing is being built 

for gas pipeline workers beside the nearest population centers asarule. 


Experimental Section Rated for a Pressure of 10 MPa 


An experimental section--a loop 281 km long--is foreseen as a means for 
developing the procedures of building, and transporting gas through, 10 MPa 
Gas Mains, erection of which is to begin at the end of the 1l Five-Year Plan 
as part of the Urengoy-Pomary-Uzhgorod gas main. 











The experimental section includes two compressor stations: the Pravokhet- 
tinskaya equipped with GPA-Ts-16 units, and the Priozernaya equipped with 
GTN-25 units. 


The experimental section is being erected basically out of multilayered arc 
welded pipes having a diameter of 1,380 mm and a wall thickness of 21.6 mm 
(for category III sections) or 26.0 mm (for category I and II sections). 


Certain structural units and irregularly shaped parts of the gas pipeline are 
being made from monolithic pipes with a diameter of 1,420 mm. Installation 
of excess pressure preventer units equipped with multipositional regulator 
valves having a nominal diameter of 1,000 mm is foreseen at the places where 
the experimental section will be connected to the Urengoy-Pomary-Uzhgorod 


gas pipeline. 


Planning Organization 


Five planning institutes of the Ministry of Gas Industry have been recruited 
to perform the complex of planning and surveying jobs associated with the 

gas pipeline route, which is about 4,500 km long: YuzhNIIgiprogaz (the master 
planner), Soyuzgasproyekt, Giprospetsgaz, Giprogaztsentr, VNIPitransgaz [not 
further identified]. 


Certain portions of the plan were developed by specialized institutes of the 
Ministry of Gas Industry and of other ministries and departments, to include 
the Ministry of Communications, the Ministry of Transport Construction, the 
Ministry of the River Fleet, the Ministry of Forestry, the USSR Gosstroy and 


others. 


The master planner proposed the general idea for the plan, completed the 
calculations associated with optimizing the gaS transport flow chart, did the 
hydraulic and thermal calculations and compiled summaries on the choice of 
the general orientation of the route and on the sections of the plan. 


All planning decisions are aimed at creating a gas transport system character- 
ized by high dependability and economy and satisfying the present level of 


gas transport technology. 


To unify the engineering concepts applied by different institutes, the master 
planner drew up the "Basic Planning Premises" and the "Basic Engineering 
Concepts," which contain the necessary information for anticipatory develop- 
ment of the working drawings and the basic premises of the plan. 


The leading scientific research institutes of the Ministry of Gas Industry and 
the Ministry of Construction of Petroleum and Gas Industry Enterprises--the 
All-Union Scientific Research Institute of Natural Gas and the All-Union 
Scientific Research Institute for the Construction of Main Pipelines--took 


part in the plan's development. 
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[Article by N. M. Pavlov, NIPIorgneftegazstroy: "“NIPIorgneftegazstroy-- 
in Behalf of Construction of the Export Main"] 


[Excerpt] Specialists of the NIPIorgneftegazstroy [not further identified] 
institute participated in a specially created interdepartmental commission 
during the planning stage associated with determining the technical-economic 
grounds for the choice of the route‘s orientation and with the preplanning 
surveys. Cartographic and laboratory materials provided by the planning 
institutes and field inspections of individual sections and regions made it 
possible to thoroughly study three general orientations for the route of 

the export main: a northern variant (Urengoy-Gryazovets-Torzhok-Ivatsevichi- 
Dolina-Uzhgorod); a central variant (Urengoy-Gryazovets-Smolensk-Dolina- 
Uzhgorod); a southern variant (Urengoy-Gornozavodsk-Pomary-Uzhgorod). Variants 
of each of these general orientations were examined additionally. They in- 
cluded variants of crossing the Ob’ River, variants of the southern orienta- 
tion in the Lyalya-Volga section through Solikamsk, and a number of others. 


Maps showing the construction conditions and indicating the competitive 

routes were compiled after synthesizing special cartographic materials. These 
maps reflected the ground conditions in the construction area, the moisture 
content of the ground and the height of the water table, all of which influ- 
ence the workability of the ground and tne passability of construction equip- 
ment. These materials made it possible to objectively evaluate the work rate of 
integrated production teams in different natural and climatic regions of 
construction and in different times of the year, and to determine the most 


complex sections of the route. 


The periods in which construction could realistically be conducted in marshes 
and in flooded sections were determined by computer prediction of the degree 
of freezing of marshes that would be sufficient to permit movement of trans- 


portation resources. 


As each variant was substantiated the labor outlays on construction of the 
linear part of the pipeline and the above-ground structures were determined, 
problems associated with the construction organization were studied, “he 
basic transportation routes were developed, the demand for production teams 
was determined, and relocation plans were created. 
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The southern variant was recognized to be the optimum variant for the export 
gas pipeline route. 


The institute took an active part in developing the concrete organizational 
and technical measures associated with the preparatory and main periods of 
construction of the Urengoy-Pomary-Uzhgorod gas main. After the deadline for 
the gas pipeline'’s commissioning was officially approved, the directive 

and working construction schedules, the schedule for relocating production 
teams from the corridor containing the Urengoy-Petrovsk and Urengoy- 
Novopskov gas pipelines to the Urengoy-Pomary-Uzhgorod corridor, and the basic 
concepts associated with organizing construction of the gas pipelines were 
developed. The master plan for construction of the gas pipeline was examined 
in detail, and the plan quotas for construction of the export gas main were 
determined for the production teams, trusts, main production administrations 


ind associations. 


Special logs were createu to monitor the construction process and to permit 
party, soviet and social organizations of the oblasts and autonomous republics 
through which the gas pipeline passed to provide efficient assistance. 


The Urengoy-Pomary-Uzhgorod gaS main 1S a unique facility in terms of its 
production and construction parameters. This necessitated review of the 
traditional methods of construction and its organization. 


A new way of improving the quality of productior planning documents was found 
during development of the organizational plan for construction of the gas 


pipeline. 


The organizational plan of construction of the Urengoy-Pomary-Uzhgorod gas 
pipeline was drawn up in its general form on the basis of the measures de- 
veloped and approved by each main construction administration. Thus the pro- 
duction organizations and the services of the ministry and the planning 
technological institutes were immediately included in the effort to solve 

the organizational problems of construction. Constant ties are being main- 
tained with planning institutes and services of the Ministry of Gas Industry. 
One of the important directions of improvirg the organizational plan of con- 
struction will be to introduce a new independent section reflecting the or- 


ganizational, economic, social, psychological and legal preparations in 
support of construction. 


A sector organizational plan was drawn up for construction of compresscr 
Stations in the llth Five-Year Plan. It spells out the material and technical 
resources required to erect compressor stations, broken down in relation to 
the main administrations and for the ministry as a whole. It also indicates 
the starting dates for the preparatory and main periods of construction, and 
the optimum production decisions. 


Directive schedules were drawn up for introduction of compressor stations 
erected by CEMA countries. These schedules spelled out the stages of con- 
struction, which were based on the schedule for delivering the main 
production equipment. 








The sector organizational plan of construction for 1983 drawn up by the 
institute devotes special attention to construction of 10 priority compressor 
stations along the Urengoy-Pomary-Uzhgorod gas pipeline. Planning schedules 
for producing the assembly modules were drawn up, and the basic premises 
concerning organization and construction of compressor stations were 
determined. 


The transportation scheme proposed by the NIPIorgneftegazstroy determined 
the volume of cargo deliveries that would be balanced by the unloading pos- 
sibilitiesof the railroad stations. The list of the latter was coordinated 
with the railroad administrations. Recommendations were developed on 
building sidings, unloading platforms and approach roads. 


The NIPIorgneftegazstroy is participating in a number of specific-purpose 
scientific-technical production programs, implementation of which is pro- 
moting successful construction of the export gas pipeline. 


The NIPIorgneftegazstroy has been given the responsibility of coordinating 
the work of the Orgtekhstroy trusts of the Ministry of Construction of 
Petroleum and Gas Industry Enterprises. 


In accordance with the specific-purpose program of the Ministry of Construction 
of Petroleum and Gas Industry Enterprises, the Orgtekhstroy trust of the 
Giavyuzhtruboprovodstroy [not further identified] developed the complete work 
plans for the Krasnodartruboprovodstroy and Rostovtrubopovodstroy trusts, 

taking account of the requirements imposed on organization and the procedures 
of high-speed flow-line construction of main pipelines. Plans were drawn up 
for long-term field base camps for this route in the settlements of 

Okhochevka, Sudzha and Dolgoye. 


The introduction group of the Orgtekhstroy trust of Glavyuzhtruboprovodstroy 
provided assistance in developing, for the Rostovtruboprovodstroy and 
Stavropol'truboprovodstroy trusts, the organization and procedures of work 
using the "Styk" welding equipment complex. 


The Orgtekhstroy trust of Glavukrneftegazstroy [not further identified] has 
also developed a number of work plans. Special attention was devoted to con- 
struction in the complex conditions of the Carpathians. 


The work plan developed by the Orgtekhtruboprovodstroy trust of Giavsibtrubo- 


provodstroy [not further identified] examines the organization and construc- 
tion of te initial section of the gas pipeline. Special attention is devoted to 
excavations in permafrost sections, to the use of a "“Sever-1" device to weld 
piping into a strand, to the particular features of working with pipes in- 


sulated at the plant and to protecting the environment. 


Unification of planning and scientific research subdivisions in the 
NIPIorgneftegazstroy institute promoted growth in the technical and economic 


level of the work done. 











The institute's scientific laboratories have calculated the economic effective- 
ness of reducing the time of construction of the export main. 


Jointly with the YuzhNIIgiprogaz [not further identified] and the Glavsib- 
truboprovodstroy, recommendations were developed on using heat-insulating 
shields for erection of the Urengoy-Pomary-Uzhgorod gas pipeline in the 
permafrost zone. 


A map of the conditions for construction of the gas pipeline in the Urengoy- 
Ivdel section, presently being compiled, is a synthesis of a number of perma- 
frost maps of the West Siberia plate drawn up by Moscow State University, 
working drawings and the results of multivariant computer forecasts of th 
dynamics of seasonal ground thawing-freezing related to different construction 
conditions. This map will make it possible to predict the change in geo- 
logical engineering conditions during subsequent construction of parallel gas 
pipelines, and to substantiate the special requirements on the design concepts 
associated with gas pipelines laid in a permafrost zone. A specific-purpose 
integrated program aimed at improving the economic mechanism of the Ministry 
of Construction of Petroleum and Gas Industry Enterprises was drawn up with 
the participation of the NIPIorgneftegazstroy. This program foresees scien- 
tific, methodological and normative support to organizing the sector, 

training personnel for new management methods, conducting extensive economic 
experiments and developing and introducing a system of measures for stage-by- 
Stage alteration of the sector's economic mechanism. 


A certain amount of work has already been done in this area. The 
Ukrtruboprovodstroy trust of the Glavukrneftegazstroy and the Transcaucasian 
Administration of Pipeline Construction (ZUST) of the “Soyuzintergazstroy” 
association have been converted to planning labor productivity and paying 
wages on the basis of the standard conditionally net product indicator. A 
year and a half of the work experience of these organizations attests to the 
effectiveness of the new indicator of labor outlays and of creating objective 
conditions permitting clearer orientation of production collectives toward 
attaining the end results of construction--planned introduction of productive 
capacities and facilities coupled with raising labor productivity and in- 
proving the use of fixed capital. The Ukrtruboprovodstroy trust increased 

the quantity of pipelines placed into operation by 25 percent, while the total 
volume of finished construction increased by more than 2.7 times. In the 

ZUST the pipeline introduction indicator increased by 63 percent. Annual 
wages increased by an average of 43 percent in these organizations, and the 
average time of erection of main pipelines decreased by almost 15-20 percent. 


One of the most important directions of improving the economic mechanism is to 
intensify the material and moral stimuli of the labor of the sector's pro- 
duction collectives and organizations. A number of integrated production 
teams are participating in an experiment in which piece-work wages are being 
paid on the basis of a single work order calling for a flow-line contract. 

The indicator used in determining wages is the number of kilometers of 

welded, insulated and buried pipeline after recultivation of the soil. 


42 





The experimental production teams increased the rate of pipeline erection 

by 1.5-2 times (20-25 km per month) in comparison with the rates achieved 
prior to the conversion to the flow-line method. The wages per worker of a 
production team increased by an average of 35-40 percent. Differences in the 
wages received by workers of different categories were smoothed out, and 

the tendency toward completing jobs using fewer people and toward combining 
worker occupations was intensified. 
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PIPELINE CONSTRUCTION 


UDC 621.643.002.2+658.5 
CENTRALIZED SPECIFIC-PURPOSE PLANNING, CONTROL SYSTEM APPLIED TO GAS PIPELINE 
Moscow STROITEL'STVO TRUBOPROVODOV in Russian No l, Jan 83 pp 11-14 


{Article by A. S. Shchenkov, GIVTs, Minneftegazstroy: "“Specific-Purpose 
Program Methods in the System of Operational Planning and Control of Con- 
struction of the Urengoy-Pomary-Uzhgorod Gas Pipeline”] 


(Text] The country's petroleum and gas complex is developing at a rapid 
rate. The Minneftegazstroy [Ministry of Construction of Petroleum and Gas 
Industry Enterprises] is concentrating its efforts on increasing the rate of 
erection of the facilities of petroleum and gas industry, and on all-out 
economization of labor, material, technical, financial, fuel and power 
resources on the basis of reequipment and improvement of the sector's econo- 


mic mechanism. 


A specific-purpose program for introducing superhigh-capacity gas transport 
systems extending from Siberia to the country's center and abroad was 
developed for the first time in our sector for the current five-year plan. 


Considering the large scale of the tasks facing the ministry, the sector is 
using fundamentally new forms of organizing pipeline and station construction, 
based on a transition from specialization in relation to types of jobs to 
specialization in relation to phases of construction, such that all forms of 
resources and organizational structures are integrated and the role of 

primary production collectives is augmented. 


This is a decisive factor of hastening the rate of erection of main pipelines, 
of achieving successive growth of labor productivity and production quality, 
and of establishing the strictest possible economization practices in all units 
of the construction conveyor. 





High-output production subdivisions involved in engineering preparations for 
construction, in road building and transportation operations, in integrated 
fulfillment of the main jobs and in providing services and auxiliary operations 
are being created. Thus a high rate of completion of the main pipeline laying 
operations by integrated production teams must be insured through anticipatory 
completion of technologically complex sections, through timely delivery and 
positioning of pipe sections and reinforced concrete weights along the route, 
through maintenance of an adequate reserve of the main types of machines and 
mechanisms and through high quality and efficient equipment repair. 





The new forms of organizing pipeline construction require appropriate altera- 
tion of the existing system of operational planning and control in the 
sector. Use of the specific-purpose program approach will make it possible 
to effectively combine the principles of sector, intersector and territorial 


control. 


It may be said that we already have a system for controlling erection of the 
key construction projects of the five-year plan, one consisting of specific- 
purpose control organs reaching from the level of the primary production 
collectives to the ministry‘s administrative machinery. These are not 
supplementary, independent control organs, but specific-purpose administrative 
structures formed and functioning within the framework of the sector's 
existing control system. 


Analysis of the function of the planning and control system used during erection 
of the Urengoy-Grvazovets-MOK [Moscaqw Oblast Committee], the Urengoy--Petrovsk, 
and the Urengoy-Novopskov gas pipelines showed that the production organi- 
zation decisions adopted within it basically justified themselves. The matrix 
form of organizing the planning and control of the erection of the most im- 
portant facilities practically demonstrated its high effectiveness in insuring 
completion of national economic tasks. These gas pipelines were placed into 
operation significantly ahead of the standard construction schedule. 


Information support provided to the control system and the quality of and the 
efficiency with which the necessary data were furnished to the management 
continued to improve at these facilities. The effectiveness of the control 
system was raised significantly owing to division of the whole construction 
process into organizational, preparatory, main and concluding phases, and to 
creation of local independent information systems within the general system 
with a consideration for the particular features of each of these phases. 


But many problems still remain unsolved. 


The necessary unity of all control organs, both administrative and functional, 
ranging from the level of the production teams to the ministry level, was not 
attained. The system for analyzing construction progress and preparing 
decisions in response to deviations was not fully realized. The causes be- 
hind delays, the characteristics of the meteorological conditions at the 
construction sites and data on measures adopted to correct deviations were 
absent from th information on work progress. A statute on construction 
staffswas not written. The composition of staff workers is constantly 
changing. The qualifications of many individuals aprointed to construction 
staffs do not satisfy the requirements of the operational control system. 


The technical base of the operational control system is in an unsatisfactory 
state. The existing communication lines cannot fully support the neec of 
the service. There is not enough apparatus to outfit the regional and rayon 
construction staffs. Computer technology is being used little and with in- 
adequate effectiveness. Technical resources are dispersed among various 
organizations, which hinders creation and operation of a unified technical 


base for the control system. 
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Tne system for operational planning and control of the erection of pipelines 
within the same energy corridor must be interpreted as a specific-purpose 
system. It must promote fulfillment of its main purpose--insuring uncon- 
ditional completion of construction and installation jobs associated with 
erection of the entire system, to include the linear part of the gas main, 

the underwater crossings, the compressor stations, and the housing, social, 
cultural and personal services facilities, all within the deadlines established 
by the directives and with effective use of labor, material, fuel, power, 
technical and financial resources and high quality of the end product. 


em must insure effective completion of control tasks in all phases-- 
ional, preparatory, main and concluding. 


er cf 


hnical work plan was created as a basis for organizing and operating the 


A tec 
specific-purpose system of operational planning anc control of construction 
of the Urengoy-Pomary-Uzhgorod gas pipeline. 


The plan was drawn up with a consideration for the experience of organizing 
operational controi during erection of the Ust-Balyk-Kurgan-Almetyevsk 


petroleum pipeline and the Vyngapur-Chelyabinsk, the Urengoy-Chelyabinsk, the 


- 


pipelines. 


The system for controlling construction of the Urengoy-Pomary-Uzhgorod gas 
pipeline has a number of unique features. A large number of the national 
economy's sectors and numerous republic and oblast industrial enterprises 
are taking part in the main's erection. This requires coordination of the 
effort at the intersector and interregional level, and examination of both 
the problems associated with direct participation of organizations belonging 
to other construction ministries in construction of the gas pipeline, and 
problems associated with supporting the construction. Participation of CEMA 
countries in erection of the gas main also requires the control system to 
address the problems associated with its integration policy. 


Problems of this sort have arisen to varying extents at various construction 
projects in previous five-year plans, but this is the first time that they 
re being resolved together in a single construction project. 


The sector's organizations are completing their work on previous pipeline 
strands and rebasing themselves for construction of the export gas main right 
during construction of the Urengoy-Pomary-Uzhgorod gas pipeline. Thus the 
object of control is represented by three gas mains being erected simul- 
taneously and existing in different phases of construction (preparatory, 


main and concluding). 


During the planning of jobs to be conducted within the single energy corridor, 
a plan was drawn up for the first time for organizing construction at all 
pipeline strands. This plan includes a program for relocating production 
collectives from one route to another. In addition, the system of operational 
planning and control faces the task of planning the maneuver of resources 
during construction of a single gas pipeline anc implementing such plans. 

This task arose in connection with the increase of the work rate at sections 
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being erected by primary production collectives belonging to new formations 
that are specialized in relation to the different phases of construction. To 
raise the effectiveness with which the output capacities of mobile integrated 
subdivisions are being used, concrete relocation procedures are being devel- 
oped and the sensible magnitude of the maneuver of manpower and construction 
equipment is being determined. 


Formation of a sector data bank containing information on construction progress 
and on the causes of arising deviations from the planned quotas is a funda- 
mentally new task. These data banks will be used in the future to support 
long-range planning and forecasting. 


The organizational role of the input and output forms of operational infor- 
mation has risen. The practice of previous construction projects persuasively 
demonstrated that if the form in which information is sbumitted accounts for 
the particular features of the region in which the work is proceeding, and 

for the rate of construction, the information does play an active role in 
resolving the problems of specific-purpose programs. During the time when 
operational information did not reflect the progress in each concrete form of 
construction, and instead contained only general data on the given form of 
construction, the state of affairs at the facilities under construction remained 
unsatisfactory. In order that the forms in which operational data was to be 
presented could be made more concrete, document handling on a local basis had 
to be worked out carefully, and the specific quotas for each facility had to 
be revealed and defined. This promoted better quality of work on the route 


as a whole. 


A subsystem supporting phase-by-phase introduction of the gas pipeline was 
created within the specific-purpose system for controlling erection of the 
Urengoy-Pomary-Uzhgorod main. This made it possible to attain a sizeable 
economic impact from early commissioning of individual sections of the export 
gas pipeline--a prerequisite of improving the Operating conditions of the 
existing gas transport system, and to devise a sensible schedule of work in 
the concluding phase for the route as a whole: The pipeline testing processes 
were distributed over time. 


Let us examine the particular features of this system of operational planning 
and control of construction of the export gas main. 


The specific-purpose system of operational planning and control is formed for 
the period of erection of the gas pipeline out of existing organs belonging 
to the traditional administration (the administrative machinery of the 
ministry, the main production administration, the trusts and the construction 
administration). It consists of four control levels: the construction pro- 
ject as a whole, the construction region, the construction rayon and the 


construction section. 


A central construction control staff consisting of workers from the GlavPRU [Main 
Production Management Administration] and of Operating Main Administrations, re- 
presentatives of the client and, as a supporting unit, workers of the Minneftegaz- 
strov's GIVTs [Chief Information and Statistical Center! was created at the 








level of the construction project as a whole. It functions in all phases of 
construction. The specific purpose of the staff is to resolve, on an opera- 
tional basis, problems associated with supporting construction and commission- 

ng the gas pipeline with high quality and by the established deadlines. 


At the level of each construction region a regional staff is created, con- 
Sisting of workers of main territorial production management administrations 
(GlavterPRUs), representatives of the functional main administrations, 
representatives of the client and of contracting ministries and departments, 
and representatives of local party and soviet organs. The regional staff 
coordinates the work, and it solves, con an operational basis, problems 
connected with supporting construction and commissioninc individual p 
the gas main, to include the compressor stations, within the given region. 


A special staff is also created at the construction rayon level. It is formed 
out of workers from the administrative machinery of the main production and 
functional administration, and representatives of local govenrment organs. 
It resolves, On an operational basis, problems azsociated with supporting 
construction and commissioning facilities of the gas main within the given 


rayon. 


An information and control point is created for each specialized production 
team within each construction section--mobile mechanized columns specialized 
in road buildinc, transportation and engineering preparations, and the 
intesczated production team responsible for the principal job--as well as at 
the construction sites of the compressor stations and crossings over 
navigable rivers. The trusts and construction administrations form such 
points and provide the necessary manpower and technical resources. 


The production team information and control point resolves, on an operational 
basis, problems associated with supporting construction and installation jobs 
and commissioning the particular facility assigned to the production team. 


Monthly and weekly-daily planning: Operational planning is the principal 
functional unit of the specific-purpose system for controlling erection of 
the Urengoy-Pomary-Uzhgorod pipeline. 


The following are drawn up within the framework of the specific-purpose 
system of operational planning and control: a specific-purpose directive 
schedule for construction of the linear part of the pipeline and for erection 
of crossings over navigable rivers and of compressor stations; a monthiy 


work planning schedule; daily-weekly quotas. 


The specific-purpose directive schedule is the foundation for writing the 
monthly work planning schedules for the main production administrations, 
associations, general contracting trusts and production teams. 


oF 


Subdivisions of the GlavPRU and GIVTs of the Minneftegazstroy caiculate an 
correct the monthly planning schedules on the basis of the work remaining 
as of the beginning of the planning period and the directive termination 


deadlines. 








Weekly-daily planning is the basis for the function of the specific-purpose 
erational control system. It must account for the production Situation that 
evolved at a facility at a given moment, and it must ©€stablish concrete 
aniiaee goals, fulfillment of which would insure attainment of the results 
wetted out by the monthly planning schedule. 


x 
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Weekly-daily planning must proceed from bottom up. The initiative of setting 


the weekly-daily  7uctas belongs completely to the production teams. They 

must suggest and substantiate their proposals before the trust and staff of 
Struction rayon. After the weekly-daily plans for the trusts and for 

the main administration as a whole are coordinated and generalized, they must 

be submitted to the central construction control staff. Their final coordina- 

ion and approval are the responsibility of a project-wide selection 


The planning week used in setting the weekly-daily quotas goes from Monday to 


Sunday inclusively. Quotas for the following week are reported by the rayon 
construction staffs to the central staff in the appropriate format, broken 
down in relation to the different production teams, the general contracting 
trusts and the rayon as a whole. The quotas must be submitted on Mondays 
prior to 1000 hours Moscow time. Draft quotas for the planning month, broken 
down into weeks, are submitted to the central staff for coordination on the 
last Monday of the month preceding the planned month. The monthly quota must 
contain three indicators in relation to each form of work planned (total, main 
guota, supplementary quota). The supplementary quota is used for adjustment 
urposes, and it accounts for work not finished in satisfaction of th 

revious month's quotas. The results of fulfilling daily quotas are reported 
he production teams to the trusts and the construction rayon staffs, as 
as to the central staff in accordance with the appropriate schedule. 


The production teams report their results of fulfilling wemkly quotas to the 
trusts and construction rayon staffs, while they in turn re2port these figures 
the central staff on Mondays of the current week, togetaer with the results 


of fulfilling Friday's daily quota. 


Information support must be provided to organs of the specific-purpose opera- 
tional planning and control system in conjunction with the daily, weekly and 
monthly cycles of the system's function. 


Operational information provided in conjunction with each cycle of the 
system's function may be regular (formalized) or irregular (provided on ce- 
mand, emergency information). Its composition changes depending on the 
vhase of the construction process--preparatory, main or concluding. 


information provided is categorized in relation to levels of control, 

hases of construction, facilities under construction, monitored positions 
y f jobs and forms of supply, and it is submitted on forms that are 

standard for all levels of control. 


Primary, analytical, planning and normative-reference data banks must be 
foreseen for accumulation and storage of information with purpose of its 








subsequent analysis, forecasting of work progress at a facility and gener 
zation of the best experience at ali control levels. The principal poole 
c° led 


complex. 


The specific-purpose control system operates on the basis of three fixed 
functional cycles. 


The monthly cycle entails collection, processing and transmission of analytical 
information on construction progress and on material, technical and labor 
support in the previous month, and development and approval of monthly pl 
broken down into weeks at the level of the integrated production teams, the 
complexes responsible for construction of compressor stations and crossings 
over navigable rivers, the construction rayon and the construction region, 
and the construction project as a whole. 


he weekly cycle entails collection, processing and transmission of analytical 
information covering the previous week, analysis of the evolved production 
Situation, prediction of its development, and development and approval of 
weekly-daily quotas at selection conferences. The levels addressed in this 
cycle include the central staff, the rayon and regional staffs, and the inte- 
grated production team or the complex responsible for construction of 
compressor stations and crossings over navigable rivers. 


The daily cycle entails collection, processing and transmission of information, 
at all levels of control, on work progress achieved on previous days by the 
integrated production team and by the complex responsible for construction of 


compressor stations and crossings over navigable rivers. 


Primary and current awareness information is transmitted via the information 
and control point to the information and control point of the construction 
rayon staff, and to the trusts. At the construction rayon staff the data are 
generalized and then transmitted to the control division of the GIVTs, to the 
appropriate main administrations and to the ~egional GlavterPRU. Information 
processed at the GIVTs is transmitted to the GlavterPRU and the central con- 
struction control staff. Management decisions made at the level of the central 
the awareness of the executors. 


7) 


staff are brought t 


Selection conferences concerned with erection of the Urengoy-Pomary-Uzhcorod 
gas pipeline are conducted as part of the weekly operational planning and 
control cycle. Specific conferences are concerned with pipeline construction 
and with erection of compressor stations, residential buildings and cultural 
and personal services facilities. 


Selection conferences embrace all levels of control--production teams, 
compressor station construction complexes, construction rayon staffs, Glavter- 
PRU and the central staff. They are organized and conducted by workers of 

the specific-purpose control system's information and control service. 


The central contrcl division and the control divisions of the administrations, 
associations and trusts maintain daily control over implementation of 
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instructions and decisions adopted at selection conferences, and they 
systematically inform the appropriate executives on progress on fulfilling 
these instructions. 


Within a day after a selection conference the executives of main administrations 
and associations send the minutes of these meetings to the Main Production 
Management Administration. 


Effective function of the specific-purpose control system requires the support 
of modern technical communication, data transmission and information pro- 


cessing and duplicating resources. 


The information and control points of production teams and compressor station 
construction complexes must be equipped with resources permitting the con- 
troller to communicate with each brigade (column), with the main material- 
technical and repair services, with the controllers of other production teams 
and with the construction rayon staff. 


The con:truction rayon staff must be supplied with technical resources per- 
mitti:g the staff chief and the controller to communicate with the infor- 
mation and control points of the production teams, the Main Territorial 
Production Management Administration, the central staff and local government 


organs. 


Technicasz resources for processing and transmitting information through the 
network of interlinking communication channels must also be broadly employed 


in this area. 


The central staff must have technical resources providing communication with 
the main territorial production management administrations, the construction 
rayon staffs, the organizations supplying structural parts, the client and 
higher control organs. Information is processed at this level by YeS-1033 
computers, TAP-34 intelligent terminals, TAP-2 and TAP-3 units for transmitting 
information through interlinking communication channels, and various office 


equipment. 


Creation of an “Informneftegazstroy” -roduction association out of existing 
computer centers and communication enterprises has been proposed as a means 
for improving the function of the specific-purpose operational planning and 
control system. 


The main task of such an association would be to provide information support 

to the sector operational control system. It would provide services to 

the sector's production organizations and to the specific-purpose control 
organs, such as subjecting construction progress data to integrated processing 
using modern communication, data transmission and computer resources. 
Concentration of the technical resources used for data collection, transmission 
and processing within a single organization would make it possible to 
simultaneously provide consumers with the planning, statistical and analytical 


materials they require. 
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A single automated data base that stores information, issues analytical 
Summaries on a regular schedule and in response to specific requests, and 
performs the procedures associated with operational planning, short-term 
forecasting and adoption of grounded ranagement decisions should be created 
within the framework of the “Informneftegazstroy” association. Creation of 
such a base would make it possible to provide the specific-purpose control 
organs with necessary and sufficient operational information on construction 
progress, on the causes of deviations from the schedule and on the availability 
of manpower, machines, mechanisms, construction materials and s*ructures; 
analytical information on construction progress in the system as a whole and 
in relation to specific regions, rayons, Xrays and oblasts; information on 
issues requiring decisions at the appropriate control levels, and on the re- 
Sults of monitoring their implementation. 


The sector system for operational planning and control in the Minneftegazstroy 
is being developed on the basis of a program of scientific-technical coopera- 
tion with multiple-user information and computer centers, the VNIIST [All- 
Union Scientific Research Institute for the Construction of Main Pipelines], 
the Kiev affiliate of the VNIIST, the VNIPIorgneftegazstroy [not further 
identified], the Institute of Cybernetics imeni V. G. Glushkov of the Ukrainian 
SSR Academy of Sciences, the IPK [Underground Communications Engineering] of 
the Minneftegazstroy and other organizations. 


Further development of the operational planning and control system will pro- 
ceed in stages, in relation to individual specific-purpose subprograms. In 
the future all petroleum and gas facilities under construction will fall 
under the sector system for operational planning and control. Much attention 
will be devoted to the planning and control of material-technical support to 
construction, and primarily to the supply of piping, reinforced concrete 
weights, spare parts for imported equipment, connecting parts, valve fittings 
and other materials. 


COPYRIGHT: Izdatel'stvo "Nedra" "Stroitel'stvo truboprovodov", 1983 
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PIPELINE CONSTRUCTION 


UDC 621.643.002 (204.1) 
DIFFERENT DESIGN VARIANTS OF UNDERWATER GAS PIPELINE CROSSINGS ANALYZED 
Moscow STROITEL'STVO TRUBOPROVODOV in Russian No l, Jan 83 pp 16-18 


{Article by A. Ya. Yermolin, “Soyuzpodvodtruboprovodstroy” VSMO, and S. I. 
Levin, VNIIST: “Erection of Underwater 1,420 mm Diameter Crossings in the 
West Siberia-Center Gas Pipeline System"] 


[Text] The most difficult ard laborious part of building high-capacity gas 
pipelines is construction of underwater crossings over water obstacles. 


The difficulty of building underwater crossings for the West Siberia-Center 
multistrand system lies not only with the greater volume of the work and its 
unigue features but also with the need for cutting the work schedule without 
increasing the number of personnel employed by the construction organizations. 


A complex of measures aimed at organizational improvement of specialized 
organizations building underwater crossings was developed and implemented. 
The design concepts and construction procedures were improved as well. 


The main organizational measures included creation of the "Soyuzpodvodtrubo- 
provodstroy"” VSMO [All-Union Construction and Installation Association] in 
the Minneftegazstroy [Ministry of Construction of Petroleum and Gas 

Industry Enterprises], which includes two trusts for the construction of 
underwater crossings in the central region and in Siberia. 


Improvements in the structure of organizations of Minneftegazstroy speciali- 
zing in construction of underwater obstacles resulted in a 147 percent in- 
crease in the volume of construction and installation operations and a 150 
percent increase in finished construction in 1982. 


The VSMO possesses highly productive equipment capable of digging underwater 
trenches in any kind of earth, including heavy earth, at depths of 20-25 meters. 


Organization of a mechanization administration within the VSMO has made it 
possible to efficiently relocate excavating equipment to facilities under 
construction, and it has promoted an increase in the use coefficient of this 


equipment. 


Pipeline strands are assembled at an assembly base and then towed to the 
underwater crossings under construction. This has been found to be an 
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effective method. Its use together with high-power excavating ecuipment made 
it possible to complete construction of an underwater two-strand crossing 

over the Kama River on the Urengoy-Pomary-Uzhgorod route in 1982 within a 
Single navigation season, rather than in the 2 years allowed by the plan, and 
to increase labor productivity by 120 percent. 


Introduction of piping 1,420 mm in diameter to construction of underwater 
crossings and optimization of planning decisions concerned with creating back- 
ups and raising the dependability of underwater gas pipelines at crossings 

of the multistrand West Siberia-Center system are of special significance in 
the “Integrated Measures for Improving the Procedures and Raising the Rate 

and Quality of Construction of Underwater Crossings," written and approved by 


the administration of the Minneftecazstroy. 


Use of piping with a diameter of 1,420 mm reduces the number of pipelines that 
must be laid, and it excludes the need for using shore-based chambers for re- 
moving and introducing cleaning devices, the cost of which may exceed the 

f the underwater gas pipeline itself at crossings of short length. By laying 
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cost c 
piping with a diameter of 1,420 mm, which has an internal diameter equal to 
that of the piping of the gas main, we can significantly improve the 
operating conditions and reduce the volume of excavating operations by 40 
percent, 


Construction of underwater gas pipelines with a diameter of 1,220 mm was 
initiated in the 10th Five-Year Plan. Piping with a diameter of 1,220 mm 

was laid at nine (out of 11) crossings of the Vyngapur-Chelyabinsk gas pipe- 
line route. This reduced the outlays by 1.8 million rubles in comparison with 
the cost of laying gas pipelines with a diameter of 1,020 mm. In 1978 
respectively 43 and 12 km of 1,020 and 1,220 mm diameter underwater piping 

were laid, while in 1982 the figures were 30 and 35 km; the length of 1,420 mn 
underwater gas pipeline was 10 km. The volume of construction and installation 
associated with construction of underwater crossings increased from 60 to 90 
million rubles between 1977 and 1982, 


Construction of underwater crossings out of piping with a diameter of 1,420 mm 
is complicated by its greater flexural rigidity and weight, as well as by 
the need for raising the reliability of the pipelines. 


Flexural rigidity increases in proportion to the product of the cube of the 
pipeline diameter and wall thickness. As rigidity increases, the amount of 
weight required to hold down a bent section increases. In the straight 
section of a crossing, the amount of weight required would increase in pro- 
portion to the square of the diameter. 


The weight of a 1,420 mm diameter pipeline with its weights attached (or with 
a concrete coating) would be 30 percent greater than the weight of a 1,220 mm 
diameter pipeline, and 75 percent greater than the weight of a 1,020 mm dia- 
meter pipeline. Correspondingly with an increase in weight, the pipe assembly 
and laying operations grow more complex; lifting resources of higher capacity 
are required. 
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An analysis of failures of underwater pipelines in the last 20 years revealed 
the main causes of pipe damage: pipes not buried deeply enough, resulting in 
fatigue stresses in sagging sections; inadequate control over welding 


operations, and others. 


it years research was conducted and measures were implemented aimed 

at insuring dependable operation of underwater pipelines. Pipes of higher 
guality satisfying the requirements of SNiP II-45-75 (Paragraph 13.18) are 
used in crossings. As a result of many years of research by the State Hydro- 
logical Institute (GGI) jointly with the VNIIST [All-Union Scientifac Research 
Institute for the Construction of Main Pipelines], the procedures of accoun- 
ting for riverbed deformations were developed and recommendations were pro- 
vided. Control of welding operations was improved. 


Analysis of the causes behind failures of underwater pipelines led to the 
following conclusions: The strength of piping manufactured in accordance with 
he existing norms and supplied in accordance with their requirements is 
sufficient to resist loads arising in the course of a crossing's normal 
Operation; requirements on anticorrosion protection insure dependable opera- 
tion of a crossing for its prescribed period of operation: the ballast 
requirements imposed on them (in application to cast iron weights) are suffi- 
cient to prevent surfacing of the riverbed sections of the crossings. These 
conclusions served as the basis for developing a classification of the under- 
water crossings of a multistrand gas pipeline system. It was suggested that 
all crossings of the gas pipeline system be divided into five groups: group 
I--across water basins and rivers more than 750 meters wide at low water 
(for the West Siberia-Center gas pipeline system these would include the 
crossings over Kuybyshevskoye Reservoir, the Volga and the Ob"); grou; 
across water obstacles 250-750 meters wide; group III--across rivers from 
75 to 250 meters wide; group IV--across rivers from 30 to 75 meters wi 
group V--across rivers up to 30 meters wide. 
The Urengoy-Pomary-Uzhgorod route will require construction of 4 group I 
crossings, 5 group II crossings, 12 group III crossings, 9 group IV crossings 
and 762 yroup V crossings. The group I and II gas pipeline crossings are 


planned to be underwater crossings, while group IV crossings are to be under- 
water and above-water crossings. As a rule, the above-water design is th 
most economical for group V crossings. 

Piping with 4 diameter of 1,420 mm has been recommenued for grou; II, IV 


and V crossings. Gas pipelines with a diameter of 1,420 mm may be pr 
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without back-up strands (according to SNiP 


made only for group IV and V crossings). 


ecommended that group III, IV and V gas pi 


Laying one common back-up strand with a diamet of 
Strand system is recommended for grou 
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for which the decis Ginated with the construction 
organization, to lay piping with 4 diameter of 1,420 mm. In this case 
hut-off valve fittings must be installed on each underwater gas pipeline, and 

connectors must be installed between the strands at both boundaries of th 


Different variants of underwater gas pipeline design can be used in th 

4 ing out of 1,420 mm diameter piping (see Table). Gas 

pipeline weight was calculated in relation to a straight riverbed section using 
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ll. Thousands of rubles 16. Piping with continuous rein- 

12. Ballasted with cast iron weights forced concrete coating 

13. Ballasted with reinforced 17. Pipeline encased in concrete 
concrete weights using a removable form 

14. As above 18. “Pipewithin pipe” design, with 

15. Ballasted with cast slag 1,720x16 mm sheathing pipe 
Circular weights filled with sand-cement 


mixture 


All of the examined design variants use a 1,420x19.7 mm working pipeline in- 
tended to transport gas at a pressure of 7.5 MPa. Piping made from Kh70 
steel with a tensile strength of 600 MPa and a yield point of 470 MPa 
corresponds to the high requirements of SNiP II-45-75 and exhibits sufficient 
strength to resist the factors to which an operating underwater crossing is 


subjected. 


Variant I--a 1,420x19.7 mm underwater gas pipeline ballasted with cast iror. 
weights, buried in the floor of the water basin below the level of its 
possible deformations and having an anticorrosion coating and lining--was 
adopted as the standard for comparison of different engineering concepts. The 
"Soyuzpodvodtruboprovostroy” VSMO must buiid 20 such crossings on the Urengoy- 
Pomary-Uzhgorod route. The weight of a gas pipeline ballasted with cast iron 
weights is less than that of the other designs examined here. This 
facilitates their laying, and it provides a possibility for separate trans- 
portation of pipes and weights to remote regions by air. 


Variant Ilawas used in June 1982 to build one of the crossings of the Urengoy- 
Novopskov gas pipeline. 


The experimental lot of prefabricated reinforced concrete circular weights 
was manufactured at a plant in Apsalyamov on the basis of a plan drawn up by 
the Reinforced Concrete Experimental Design Office using recommendations of 


the VNIIST. 


The Vostoktruboprovodstroy trust, which built the crossing, installed 150 
outfits of reinforced concrete weights on two bundles of pipeline 170 and 

130 meters long. UTK reinforced concrete weights and cast iron weights were 
installed on one bundle. The labor required to install type UTK reinforced 
concrete weights did not exceed that required to install cast iron weights of 
the same diameter. When the ballasted gas pipeline bundle was dragged into 
place with a traction force of up to 1,300 kilonewtons, shifting of the 
weights along the pipeline was not observed. UTK-1420-1 reinforced concrete 
circular weights were recommended for series production on the basis of 


the results of the experimental effort. 


As the density of the material used to make reinforced concrete weights in- 


creases, the weight of the pipeline structure decreases and correspondingly 


the pipeline assembly and laying operations become easier. 





Experimental cast slag weights with a density of 3.0 tons/m’ that satisfied 
the gas pipeline ballasting requirements were manufactured for variant III. 


Continuous reinforced concrete coatings were used on gas pipelines with a 
diameter of 1,020 mm laid across channels in the floodplain section of the Ob' 
crossing of the Vyngapur-Chelyabinsk gas pipeline. The pipes were encased in 
concrete at an experimental base in Surgut. Pipelines with a diameter of 

720 mm encased in concrete at the Baku plant of the Ministry of Gas Industry 
were laid at the Volzhskoye Reservoir crossing of the Urengoy-Petrovsk route. 


Tne decrease in weight of a gas pipeline with a continuous concrete coating 
having a density of 3.0 tons/m? (2,550 kg/m) in comparison with the weight of 
eline ballasted by concrete (slag) weights having a density of 3.0 
(2995 kg/m) can be explained by elimination of the wooden lining from 
ca 


In July 1982, during construction of one of the crossings of the Urengoy- 
Novopskov route, an underwater gas pipeline section 300 meters long was en- 
cased in concrete using a form (made from sheet steel 2 mm thick) proposed 
by specialists of the Vostokpodvodtruboprovodstroy. Steel sheets 1,440 mm 
wide were wrapped around the pipes and rested on foundation blocks that se- 
cured the position of the reinforcement metal network. The sheets were 
tightened together above by bolts. The concrete mexture was poured into an 
upper slit 0.7 meters wide. "Dry”™ concrete mixture was delivered to the 
crossing construction site by cement trucks from a concrete plant located 
32 km away. The monolithic concrete coating, which had a density of 2.2 
tons/m- and an average thickness of 230 mm, was interrupted by slits 0.3 meters 
wide spaced 10-l1l meters apart along the length of the pipeline. 


The work demonstrated that a brigade of seven persons can encase up to 30 
meters of pipeline in concrete within a single shift (this is not counting the 
labor outlays on preparing and transporting the concrete mixture). 


Variant ViI--the “pipe within pipe” design in which the outer pipe is filled 
with a sand-cement mixture--was developed by the Giprospetsgaz [not further 
identified] institute. An experimental crossing with such a design is to 

be built in 1983. There are plans for using 1,720x16 mm steel piping as the 
outer sheathing, and for filling the space between the pipes with a sand- 
cement Siurry having a density of 1.9 tons/m?, According to the recommen- 
dations made by specialists of the Moscow Institute of Petrochemical and Gas 
Industry imeni Academician I. M. Gubkin, a cubic meter of slurry will require 
1.3 tons of cement, and correspondingly a l-meter length of a "pipe within 

“ structure would require 850 kg of cement (for 0.65 m? slurry which is 


The weight of the “pipe within pipe” design with a sand-cement filling is 
equal to e weight of a gas pipeline ballasted with circular weights made 
from cast slag and concrete having a density of 3 tons/m°’, and much greater 
than the weight of a gas pipeline with a concrete coating pene a density of 
3 tons/m?. The metal content of the “pipe within pipe” design is twice 
greater in relation to steel than for the other variants. 
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The most effective gas pipeline design is the one using 4 continuous concrete 
ballasting coating with a density of 3.0 tons/m~ or cast slag of the same 
density. The ieast effective design is the “pipe within pipe” variant with 
Sand-cement filling. It should also be noted that this design variant is 
associated with the great _— construction @ifficulties. Special difficuities 
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with the sand-cement siurry and in 


trencn . 


The results of research on and analysis of the poss 
underwater gas pipeiine crossings consisting of 1,4 
mitted the following conclusions. 


The optimum ballasting concept to be used in cons ° 
underwater gas pipelines should be planned with a consideration for th 
characteristics of the water obstacle, the procedure b ] 
the gas pipelines, the available transportation system and other local 


nditions. 
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The design in which the gas pipeline is b 
forced concrete circular weights should be b 
truction of the multistrand gas pipeline system in 


Manufacture of cast slag and concrete weights with a density 


/m- must be organized, and assets must be allocated fo uction of 
plants or of shops at existing enterprises to encase pipin m concrete. After 


g 
output capacities manufacturing concrete and cast slag circ s 
placed into operation, the use of cast iron weights on pipe i 

of 1,220 mm should be restricted. Such weights could be used at crossings 
erected in remote areas and wherever sharply bent sections are encountered 


Encasing underwater gas pipelines in concrete using a removable metallic form 
would be effective if plant-produced concrete could be delivered to the 
crossing under construction. 

Before we can determine the suitability of introducing the “pipe withuir 

pipe” design for 1,420 mm diameter underwater gas pipelines, we would need 

to compare the calculations for the different variants and the indicators of 
metal content, cement consumption, cost, labor outlays, construction time and 
the procedures used in construction of the crossing. Further improvement of 
the structure of construction subdivisions and introduction cf new engineering 
concepts should insure integrated erection of crossings. It should aiso in- 
sure that an entire crossing, to include the floodplain secticn, could be 


3 ? es - —— - 77 af 
Ge livered to the client all at once. 


COPYRIGHT: Izdatel’stvo “Nedra” “Stroitel'stvo truboprovodov”, 1983 
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Moscow STROITEL"'STVO TRUBOPROVODOV in Russian No l, Jan 83 pp 20-21 


{Article by T. F. Khusnutdinov, Glavsibtruboprovodstroy, and V. F. Lysyuk, 
Kazymgazpromstroy Trust: “Construction of Compressor Stations on Gas Pipelines 


of the Tyumen North”) 


[Text] Erection of compressor stations in the conditions of the Tyumen North 
is a complex engineering task, successful completion of which depends cn 
many factors. Insufficient development of the transportation network, inm- 
perfections in the plans, lack of coordination among the activities of sub- 
contractors and delays in supplying production equipment often make it 
necessary to extend the construction deadlines of the facilities. The 
Kazymgazpromstroy Trust has accumulated considerable experience in coordina- 
ted, highly effective work with associates. In particular the fifth and 
Sixth generations of the Novokazymskaya compressor station servicing the 
Urengoy-Gryazovets and Urengoy-Petrovsk gas pipelines were placed into opera- 
tion several months ahead of schedule, and the seventh generation of this 
station on the Urengoy-Novopskov route went into operation ahead of schedule 
as well. The new compressor station was a landmark among those built by the 
trust in 12 years of work in West Siberia--the 50th in number. The total 
power of the stations erected by the trust has now exceeded 3 million kw. 

In the last few years the trust has been regularly introducing five to six 


compressor stations per year. 


In early 1970 the Komsomol Youth Construction and Installation Administration 
No 1, the country's first (now called the KMSMU-28), began erection of the 
first West Siberian compressor station at Punga equipped with type GT-6-750 


gas pumping units. 


The plans for the first compressor stations foresaw the use of monolithic 
foundations, application of "wet" processes in concrete-laying, masonry and 
plastering jobs, installation of brick walls and partitions, use of soft 

rolled roofing material and underground installation of engineering and 

utility lines. All materials and structures were delivered to the construction 
sites piecemeal. This meant high outlays. Frequent halts in the work of 
small, narrowly specialized brigades and iack of coordination of their 


4 
activities during the performance of associated operations caused the con- 


struction time to lengthen. 














The standard construction time was halved in the 10th Five-Year Plan. This 
was promoted to a great extent by introduction of the modular method of 
erecting compressor stations in the Tyumen North. Now a single compressor 
station is erected in an average of 1] year, while some, for example 
Demyanskaya-II and Purpeyskaya-I, were built in as little as 6-8 months. 


The trust collective is actively introducing progressive engineering 
concepts andstructures, it is utilizing progressive work procedures, and it 
is constantly improving the organization of produztion and control. 


The importance of limiting the use of monolithic reinforced concrete in the 
severe conditions of Siberian winters is well known. Metallic foundation 
mats were used for the first time to support shop frames in 1978 during 
erection of the Purpeyskaya compressor station. GTK-10 turbo-units were 
installed on piles made from 530 mm — pipes, making it possible to 
continue rigging and installation operations into the winter. The mono- 
lithic reinforced concrete slab serving as the foundation for the turbo-units 
was prepared later on, in summer, after the building of the compressor shop 
was erected. Concrete for the latter was hauled up using a bridge crane. 
Type 370 CTK-10 force pumps were installed in the same way, on steel caps. 
The trust ‘decided not to lay power and heat supply lines in trenches, or the 
cables of monitoring and measuring apparatus in prefabricated reinforced 
concrete or brick channels. Metallic scaffolding was proposed in place of 
trenches. 


Use of flat asbestos-cement sheets made it possible to reduce the labor 
outlays on finishing jobs associated with installinc partitions. This design 
satisfies the strictest fire safety requirements. 


These and some other engineering concepts--for example the use of metallic 
piles made from pipes of a diameter greater than that foreseen by the plan, 
use of steel foundations for STD-12500 machine units--allowed the collective 
to reduce the time of construction of each compressor station by 55-75 


days. 


Application of technical innovations went a long way to insure successful 
ietteduok ten of the integrated flow line construction method. This method 
made it possible to distribute the manpower and materials of specialized pro- 
duction teams equally and optimally throughout the entire construction time. 


Maximum integration of the activities of the general contractor and the sub- 
contracting organizations provided the latter with ample work ram at all times, 
and in the future it may be possible to perform all of the jobs of the 
preparatory and main construction periods in parallel. Anticipatory rigging 

of the gas pumping units, prior to erection of the shop frame, made it 
possible to immediately begin installation and connection of the pumping units, 


and major assembly of frames and enclosing structures at the construction 


site. 


The integrated flow line method makes it possible to determine the optimum 


moments of starting and finishing low-volume, narrowly specialized jobs and 
minimizing the use of highly skilled labor. 





The integrated flow line method made the work area available to specialized 
production teams of the subcontracting organizations three times faster, and 
it produced a national economic impact of about 1 million rubles owing to re- 
duction of the time of construction of just a single compressor station 
equipped with GTK-10 turbo-units. In this case labor productivity c-imi«<d 5, 
an average of 10 percent, average annua r worker increasec from 
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S,000-16,000 to 22,000 rubles, and construction time dropped 25 percent 


Application of the integrated flow line method would have been impossible 
without efficient organization of administration and production documents. 
The work plans for each compressor station are drawn ur by the Orgtekntrubo- 
° ° a) ~ ~ = ae — = _* l« — ~- "2 : 7 nr ~? 
rovodstroy Trust, and using a computer, it also maintains operational control 
r 


twork schedules made it possibile to eff 


i istribute jobs among all 
ecialized subcontracting organiza to 


y d 
° Ss; tions and indicate the moments 
the operations were to start and end. No longer were there any jobs that 
were not assigned to a particular executor, the periods of idleness of 
associated subcontracting organizations decreased, and the number of conflicts 
in coordinating the work volumes dropped. The following principle was laid 
at the basis of organizin obs: By the becinning of 


installation ~.* grounc pr s connecti n, a 
“ 


n¢a lines within the territory of the compressor station, to 
= 


ground engineeri i n 

include the manifolds of the gas air coolers, the dust traps and the 
yressure regulators ["gitary"} aust be laid and buried, and the manifold 
riser t ten bove the surface of the ground. 


The technological, technical and organizational measures implemented by the 
Kazymgazpromstroy Trust and the extensive use of the brigade contract both 

by subdivisions of the general contractor and by subcontracting organizations 
made it possible to reduce the time of construction of the pilot complex of 
the compressor station by 200-250 days. 


While in former times the total labor invested into facilities belonging to 
ingle compressor station approached 150,000 man-days, 


the pilot complex of a s 
today it is 55,000-60,000 man-days at construction sites where work had been 
started under previous methods, and 75,000-80,000 man-days at new 
onstruction sites. The average number of builders and installers employed 
~"“ es AH 


throughout the entire time of construction is 250-280 at oid construc 
te at new ones. 
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The way the deadlines the general contractin 

must observe in kevin their construction and installation jobs are 
integrated right from the very beginning of t 

seen from the example of erection of the f 
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ig and subcontracting organizations 


ion can be graphically 
acilities b ~~ to the pilot 
ta erv ng the Urengoy- 
egan in January 1982 (see Table). 


complex of the Novo-Kazymskaya compressor 
Novopskov gas pipeline, erection of which 
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@ accumulated experience is being used actively today in construction of 
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the above-ground facilities of the Urengoy-Novopskov and Urengoy-Uzhgorod 
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aS , apeiines. smn iv73U tne trust is to piace seven compresscr stations into 
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the route to Novopskov and two on the export gas main. 
work plans have been written up in detail. They foresee 


i 
mportant national economic facilities into operation on schedule, 


Lmj . tional and they 
jefine the work volume of each subcontractor. The metallic structures and 
larger parts required for the foundation level are being manufactured at the 
trust's central repair shops in the town of Beloyarskiy. 
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PIPELINE CONSTRUCTION 


UDC 621.643:621.791 
‘STYK' WELDING COMPLEX SUCCESSFULLY APPLIED TO GAS PIPELINE 
Moscow STROITEL'STVO TRUBOPROVODOV in Russian No l, Jan 83 pp 22-23 


Article by V. V. Kopyshevskiy, Ukrtruboprovodstroy Trust, Kiev: “Use of 
e 'Styk' Welding Complex" j 


e Hand arc welding of nonrotating joints on main pipelines is one of the 
most laborious operations. Achievement of an average daily rate of 1 km of 
1,420 mm diameter pipes welded into a single strand requires the use of a 
brigade numbering a total of 44 persons. An automatic pipe arc welding complex 
introduced by the Ukrtruboprovodstroy Trust made it possible to significantly 
reduce the size of the welding brigade without decreasing labor productivity 
and work quality. This complex, called the "Styk-04," uses powder-filled 
welding wire, and it operates according to a forced seam forming principle. 

The complex consists of three self-propelled machine units and a mobile shop 
containing the auxiliary equipment. 


The self-propelled welding unit is mounted on the chassis of a TT-4 skid 
tractor equipped with a 100 kw DEA-100B-Ml diesel electric power plant, three 
VDU-504 welding rectifiers, a self-contained station for cooling the forming 
Sliders, and the welding head control blocks. The covered cabin of the 
welding unit contains a hinged rail track with two welding heads and a 
hydraulic system used to mount the rail track on the joint. The shop contains 
a wire winding machine, a furnace used to heat-treat the wire, a table- 
mounted drill and a work bench. The welding heads are controlled from a 
common console or from individual control consoles. The heads operate in two 
and traveling, and they are equipped with a system that adjusts, 
cts wire feed and movement of the head itself and the formin 


ry 


arrangement of the equipment for nonrotating welding of pipe 
segments into a single strand is shown in the ficure belcw. 


A brigade consists of two squads. The first squad prepares the pipe segments, 
eheats and hand-welds the root layer and “hot gap” with 
i= 


cleans them, pr 
cellulose electrodes. The pipes must be assembled with a minimum gap of 1-1.5 
uce the volume of the weld pool, and with a distance of not 
ess than 600 mm between the lowest point on the pipe and the ground so a 
permit passage of th widins heads. The second squad does the automatic 
welding using powder-filled wire and forced formation of the seam with filling 


and facing layers. 
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Arrangement of Mechanisms for the Work of a Welding Brigade: 
i--Bulldozer; 2--pipe layer; 3--inside centering guide; ¢-- 
welding unit; 6--"Styk-04" unit; ¢--mobile repair shop 

(a) Unit I; (b) Unit II. 


The powder-filled wire is fed into the fusion zone bounced by the edges being 
welded, the surface of the “hot gap” and the forming slider. After the arc 

1s activated a weld pool is created consisting of fused base and weld metal, 
protected from air by slag and gas formed by fusion of the core of the powder- 
filled wire. 


As the fusion zone is filled, the welding head moves from bottom up. The 
wire is mounted at the extreme lower position tangent to the pipe surface, 
a Minimum distance above the inside surface of the slider. During the 
welding process the wire moves into the welding groove, and its tilt angle 
increases, attaining 30-40 percent in the upper quadrant relative to the 


tangent to the pipe surface. 


After the "hot gap" is welded by hand, the joint must be cleaned with a 
polisher, and the external reinforcer of the pipe's longitudinal seam must be 
removed for a distance of not less than 25 mm from the edge. All irregulari- 
ties and beads are shaved off at this time. The welding groove is checked 


. . 
with a template. 


The first gap is welded with welding heads equipped with toothed forming 
Sliders. The time to weld the filling layer using two heads is 11-12 minutes. 


After the filling layer is welded, the finish layer is welded by two other 
Similar units contained in the complex and working two joints behind the first 
unit. The time it takes one unit to weld the finish layer is 1&-20 minutes. 
Use of two units insures synchronous work of the entire brigade. 


The complex is serviced by six operators, four of whom must be certified for 
hand welding, since if one of the units breaks down, the first filling layer 
following welding of the "hot gap” must be welded by hand using calcium 
fluoride electrodes. Moreover, after the finish layer is welded the welders 
polish and reweld defective areas detected by the operators during the 


welding process. 


Using this procedure, the welding cycle for one joint, which includes travel 
time, stopping time and the time to service the welding heads, is 20 minutes, 
which is equivalent to three joints per hour. 
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WORKER COMPLAINT REGARDING OXYGEN SHORTAGES 
Moscow MATERIAL"NO-TEKHNICHESKOYE SNABZHENIYE in Russian No 1, Jan 83 p 69 


(letter to the editor from I. Mashkin, supervisor of the UTPK /Administration 
for Production and Technological Equipment Supply/ group of "Vostoknefte- 
provodstroy,"” Ufa: "In the Role of Suppliant," and the editorial response/ 


Gext] Vostoknefteprovodstroy [Fastern Petroleum Pipeline Construction Trust/ 
constructs gas and oil pipelines that run through the territory of several 
oblasts. Wwe require a continuous supply of oxygen in order to operate 
snoothly and without delays. Oxygen is distributed in response to the 

user requests by the oblast planning commissions and the autonomous republic 
Gosplans. Therefore the pipeline constructors can not operate without the 
assistance of the local organizations. In most cases we find that these 
organizations understand our problems and support us. Unfortunately, how- 
ever, this is not always the case. 


For example, when we went to A. I. Demchuk, deputy director of the Tomsk 
Oblispolkom {Oblast Executive Committeg/ with a request for some oxygen he 
referred us directly to the managers of the plants having oxygen-producing 
facilities. We searched for a long time for such a plant, but with no 

results. At many of the enterprises we called on we were met with a question- 
ing look: who are you, where are you from? It would appear that if the 

Obl ispolkom personnel were more responsive to the construction workers’ needs 
it would not be difficult to find the required supplies in Tomsk. 


Another example. B. G. Permyakov, deputy director of the Udmurt ASSR Gosplan, 
suggested that we solve our "oxygen problem" at the Izhevsk Metallurgical 
Plant imeni 50th Anniversary of the USSR and at Izhtyazhbummash /Tzhevsk 

Heavy and Papermaking Machinery Plant/. The Metallurgical Plant did not even 
bother to answer us, and at Izhtyazhbummash they turned us down, saying that 
they themselves use oxygen in large quantities for their processing needs. 


S& where can the pipeline builders get their oxygen? Well then, apparently 

a drowning man must save himself. We were forced to get our oxygen from the 
Bashkir ASSR. It was necessary to break the rules and ship the oxygen in tank 
cars and then truck it for hundreds of kilometers over poor roads or put in an 
order for a special helicopter flight. The construction schedules must be met: 
But such shipments involve considerable expense, which could be avoided. 


68 
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The editors showed Mashkin's letter to A. V. Rebane, a leading specialist 

f Giprokislorod (State Institute for the Planning of Oxygen Industry 
Establishments] of the Ministry of the USSR Chenical industry. "Actually," 

e said, "the oxygen used in industry is one of the products whose produc- 
tion is not planned in advance. Each industry determines the volume of oxygen 
production as the need arises. However this practice tas not worked out well 

_ " 
aCiace 

he raw material for the production of oxygen is atmospheric air, for which 

Oo one has to pay, and it would appear that there would be no need to estab- 
li a plan tor its consumption. But it turns out that the separation ot 
air into its constituent components (nitrogen, oxygen rgon and others) is 
2 Very expensive process, requiring signiiicant energy expenditures. And 
it is often the case that someone needs only one these comporents, and 
the other components, the production of which is an inherent part of the 
process, are discarded. Soyuzmetanol /fAil-Union Industrial Association 
for the Production of Methano]/ monitors the allocation of the air separation 

iclillle ° 

t is not difficult to see from Mashkin's letter that Vostoknefteprovodstroy 
is a major user of oxygen. But Vostoknefteprovodstroy does not have its 
wr! iit. for producing oxygen. In all fairness, it should be said that 
their oxygen problem would not be so critical if the plan for organization 

f the erations involved in gas pipeline construction were more carefull: 
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jilders. he Ministry must be aware of the truck-mounted oxygen extraction 
units, intended specifically for the organizations whose operations 
scattered over a large region. Such extraction units can be driven to the 
ire where oxygen is required for welding operations. Why doesn't 


toknefteprovodstrovyv have such equipment 
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Moscow GIGIYENA TRUDA I PROFESSIONAL'NYYE ZABOLEVANIYA in Russian No 12, 1982 


[Article by Yu. M. Bagdinov: “Technical Progress and Problems of Occupational 
Hygiene in Main Pipeline Construction," Institute for Main Pipeline Construc- 


tion" ] 


[Text]! In the growing pace and volume of main oil and gas pipeline construc- 
tion, and attraction of a considerable contingent of workers to work in this 
field, problems of creating favorable working conditions are quite important. 


An important place belongs to introduction of developments directed toward 
decreasing the amount of manual labor and transforming operations from field 
conditions to factory or semiportable, and also mechanization of basic tech- 
nical operations. 


The complex mechanization of operations in engineering preparation of construc- 
tion routes facilitates a significant reduction in the volume of manual labor. 
Introduction of new technology for clearing trees with felling, felling-haul- 
ing and felling-piling machines will permit a significant reduction in the 
specific amount of manual labor and danger of injury since hazards associ- 

ated with power saws were eliminated. Together with that, further development 
ofmeans to reduce the level of noise and vibration in the cabins of this type 


of machines is necessary. 


On the pipeline construction routes, construction of temporary roads using 
wood local scrap wood, and unwoven materials, is widely used (V.P. Mentyukov 
and coauthors). As calculations showed, introduction of such roads permit to 
reduce manual labor by 20 percent. In addition, the pace of pipe laying is 
considerably increased, and working conditions for construction workers and 
managerial staff are improved. 


Welding and assembly operations appear to be the leading technological process 
in pipeline construction on which the lay pace depends. A great number of 
workers are engaged in this process. Providing favorable working conditions 


for them is an important task. 





[In connection with this, introduction of a series of new welding processes 

and equipment, fundamentally changing the nature of man's werk during ac- 
complishment of technical operations, deserves special attention. The creation 
and introduction of a mechanized platform for two-side automatic welding 

(O. M. Ivanov) provided complete mechanization of dangerous and laborious 
operations by having eliminated manual labor and handling pipes on racks, and 
substantially improved working conditions for welders. Welders’ work sites 

are located in ventilated cabins; special devices with remote control, pernit 
welding within pipes using a template, and eliminate the need for backing ru 
operation for joints, since the wleder's work inside the pipe was eliminated. 


The welder’s work on a non-articulated joint, with a diameter of 1,420 mn, 

was significantly alleviated by introduction of an automated gaselectric 
welding system and equipment for welding large-diameter joints with powdered 
wires (A. G. Mazel’ and coauthors). Development of a design for local exhaust 
ventilation and ergonomic fixtures for fitting an enclosure for the automatic 
gas-electric welding complex will allow to establish favorable working condi- 


tions and eliminate the effects of harmful substances on the welder (S. . 
Zelenkin and coauthors). 


Currently, work is underway on developing new processes and equipment that 
essentially eliminate man's direct participation in the welding process. 
[Introduction of electrocontact welding equipment for large-diameter pipe 
joints (Yu. A. Anisimov and coauthors) allows a fundamental change in the 
welding process and gives the work of welders supervisory functions, in which 
observation and monitoring of the technological process from a remote control 
panel predominate. Health research data showed that welding technology, 
organization of work, and layout of the work place can practically eliminate 
effects of harmful substances, high levels of noise, and other unfavorable 
factors on operators. 


Manual arc welding with electrodes continues to be used in welding pipe joints. 
When welding with electrodes, discharge of a number of toxic substances into 
the air in the work area is possible (Yu. M. Bagdinov and coauthors). With 
the aim of reducing such discharge during welding, VNIIST [All-Union Scientific 
Research Institute on Main Pipeline Construction] is conducting research 
jirected toward health-safe modification of electrode composition formulas. 
Mme of the results of this research was the development of a new electrode. 
Chemical and health safety evaluation of the new electrode showed, that in 
qualitative and quantitative composition, the level of harmful substances 
lischarged was 1.5-2.5 times lower than in welding with electrodes of differ- 
brands, but of the given type. Introduction of these electrodes also 
issures satisfactory inspection of root welds and eliminates the need to per- 
form the laborious backing run welding operation for joints when welding pipe 
sections under route conditions. 


Creation of special ergonomic fixtures, that promote convenient accomplish- 
ment of individual operations and vhysiologically sound placement of the 

welder during work is one of the important conditions in maintaining hi; 
productivity and preventing fatigue. These conditions will permit the pro- 
vision of mobile equipment and a mobile cabin for simultaneous work of four 


As 





welders on one welded seam. Currently, at the VNIIST, work is being completed 
on creation of a mobile device and tests are continuing on a mobile cabin 


under route conditions. 


Development and implementation of non-hazardous magnetographic and ultra- 
sound monitoring techniques, as well as a greater volume of monitoring with 
the application of less powerful isotopes promoted reduction of work hours 
for monitoring quality control of welded joints and reduced the dangers dur- 
ing performance of these operations. Thus, for example, use of an automated 
ultrasound inspection laboratory assured a productivity increase of 5-6 
times, in comparison with manual inspection and eliminated direct contact of 
the operator's hands with the U-3-scanner. The highly-practicable, mobile 
laboratories have the necessary sets of rooms, equipped with heating, ventil- 
ation, and water supply facilities that provide favorable working conditions 
for the operat vrs. 


Health safety research showed that for the workers the existing technology 
for cleaning and insulating the pipeline is influenced by aspects of heavy 
physical labor, dust, gases, noise, and unfavorable weather conditions. 
Introduction of polymer strip pipe insulating technology allowed to reform 
insulation without use of hot processes. Such operations are chiseling, 
smelting bitumen, and transport of hot mastic were abolished. Currently, 
nearly 85 percent of pipes are insulated by polymer strips. 


Design and introduction of combined machines, that combine pipeline cleaning 
and insulating units, provide the potential to significantly lower the number 
of maintenance personnel and to improve working conditions. In the construc- 
tion of the combined machines, progressive technical solutions were incorpor- 
ated on the layout of basic mechanisms, which increases reliability of the 
machine on the pipeline, and eases maintenance and control. The combine is 
equipped with hoists for placing rolls of polymer tape on the insulating unit 
spools and a ventilation device for suctioning harmful substances from the 
cleaning unit and zones where soil and clay are deposited. Development of the 
remote control device for the cleaning and insulating machines permitted to 
remove the worker from the zone where dust, harmful substances, and noise 

can affect him. The device successfully passed the experimental use stage 

in a number of organizations of the industry (G. A. Nedoroslev and coauthors). 


One of the main directions in improving work conditions at the pipeline insu- 
lation stage is industrialization of the technological process and transferring 
it from field to stationary conditions. Recently, an insulation platform was 
constructed, on which, according to technology developed at the VNIIST, the 
start up of a stationary pipe insulation device for pipes with a diameter of 
1,220 and 1,420 mm, by means of electrostatic spraying of polyethelene, is be- 
ing concluded. The technological process is completely automated and is car- 
ried out from a remote control panel (A. M. Zinevich and coauthors). 


Among other important developments alleviating work conditions, the self-un- 
loading pipe wagon, permits the elimination of a sling-man to unload pipe 

sections along the route. A prototype was tested and recommended for series 
production (V. F. Nikolenko and coauthors). 
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